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(54) ELECTROOPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display bright and high quality pictures with a 
high aperture ratio of pixel and a high contrast ratio by reducing alignment 
defects of a liquid crystal or the like due to difference in level on a substrate 
surface facing the liquid crystal or the like and due to a lateral electric field in an 
electrooptical device such as a liquid crystal device. 

SOLUTION: Pixel electrodes 9a are provided on a TFT(thiri film transistor) array 
substrate 10 and a counter electrode 21 is provided on a counter substrate 20. 
Base surfaces of the pixel electrodes on the TFT array substrate or of the 
counter electrode on the counter substrate swell at regions opposite to the gap 
between the adjacent pixel electrodes driven with driving voltages with polarities 
reverse with each other in the case of inversed driving. Edges of the adjacent 
pixel electrodes are placed on the swelled parts. The base surfaces are formed 
flat at regions opposite to the gap between the adjacent pixel electrodes driven 
with driving voltages with polarities identical with each other in the case of the 
inversed driving. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the electro-optic device which has the 1st substrate which has two or more pixel electrodes, the 2nd 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
and the electrooptic material pinched with said 1st substrate and said 2nd substrate Said eiectrooptic material is 
an electro-optic device characterized by making thinner than the thickness of said electrooptic material said pixel 
inter-electrode [ adjoining ] mutually driven with the same polarity thickness of said electrooptic material said 
pixel inter-electrode [ adjoining ] driven with a mutually different polarity. 

[Claim 2] Said pixel electrode is an electro-optic device according to claim 1 characterized by making thinner 
than the thickness of said pixel inter-electrode electrooptic material of said line by which a reversal drive is 
carried out, or a train thickness of said pixel inter-electrode electrooptic material which crosses to the line or 
train of said pixel electrode by which a reversal drive is carried out while the reversal drive was carried out for 
every line or train. 

[Claim 3] Said 1 st substrate is an electro-optic device according to claim 1 which is a part corresponding to said 
adjoining pixel inter-electrode driven with a mutually different polarity, and is characterized by the thing which 
was formed in the bottom of said pixel electrode, and which rise and has the section. 

[Claim 4] Said climax section is an electro-optic device according to claim 3 characterized by carrying out the 
laminating of an insulating layer and the wiring layer, and being formed on said 1st flat substrate. 
[Claim 5] Said 2nd substrate is an electro-optic device according to claim 1 which is a part corresponding to said 
adjoining pixel inter-electrode driven with a mutually different polarity, and is characterized by the thing which 
was formed in the bottom of said counterelectrode, and which rise and has the section. 

[Claim 6] Said climax section is an electro-optic device according to claim 5 characterized by forming a light- 
shielding film. 

[Claim 7] Said adjoining each edge of an electrode of a pixel is an electro-optic device according to claim 3 or 5 
characterized by being located on said climax section. 

[Claim.8] Said each width of face of the edge of an electrode-of a pixeLwhich adjoined is an electro-optic, device 

according to claim 7 characterized by being almost equal to the distance to the edge of the counterelectrode of 
said 2nd substrate, and said pixel electrode. 

[Claim 9] Said each width of face of the edge of an electrode of a pixel which adjoined is an electro-optic device 
according to claim 7 characterized by the ******** from the thickness of the one half of a eel gap. 
[Claim 10] Said climax section is an electro-optic device according to claim 7 characterized by having the 
thickness of at least 300nm. 

[Claim 11] Said electrooptic material is Twisted. It consists of Nematic liquid crystal, said climax section has an 
inclined plane on a side face, and it is said Twisted. Electro-optic device according to claim 3 or 5 characterized 
by the inclination direction of the pre tilt angle of Nematic liquid crystal and the inclination direction of the 
inclined plane of said climax section being in agreement. 

[Claim 12] said electrooptic material — Vertically from Aligned liquid crystal — becoming — said climax section - 
- the flat surface of said 1st substrate — receiving — abbreviation — electro-optic device according to claim 3 
or 5 characterized by having a perpendicular side face. 

[Claim 13] Said 1st substrate is an electro-optic device according to claim 1 which is a part corresponding to said 
adjoining pixel inter-electrode mutually driven with the same polarity, and is characterized by having the flat part 
formed in said electrooptic material side front face. 

[Claim 14] Said flat part is an electro-optic device according to claim 13 characterized by forming a slot in the 
front face of said 1st substrate, and preparing and forming wiring in the field corresponding to said slot. 
[Claim 15] The electro-optic device by which it is thing [ which it corresponded to said adjoining pixel inter- 
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electrode driven with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, 
? % the 2nd substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel 
' electrode, and the electrooptic material pinched with said 1st substrate and said 2nd substrate, and was formed in 
the bottom of said pixel electrode of said 1st substrate / which rise and possesses the section ] characterized. 
[Claim 16] The electro-optic device by which it is thing [ which it corresponded to said adjoining pixel inter- 
electrode driven with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, 
the 2nd substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel 
electrode, and the electrooptic material pinched with said 1st substrate and said 2nd substrate, and was formed in 
the bottom of said counterelectrode of said 2nd substrate / which rise and possesses the section ] characterized. 
[Claim 17] The electro-optic device by which it is providing-1st substrate [ which has two or more pixel 
electrodes ], 2nd substrate [ which has the counterelectrode by which opposite arrangement was carried out in 
said pixel electrode ], electrooptic material [ which was pinched with said 1st substrate and said 2nd substrate ], 
and flat part which corresponded to said adjoining pixel inter-electrode mutually driven with same polarity, and 
was formed in said electrooptic material side front face of said 1 st substrate characterized. 
[Claim 18] Two or more pixel electrodes which were formed in the field surrounded with two or more data lines, 
two or more scanning lines which intersect said data line, and said data line and said scanning line, and have been 
arranged in the shape of a matrix, The component substrate which has the switching element which is connected 
to said data line and said scanning line, and outputs a picture signal to said pixel electrode, The electrooptic 
material prepared between the opposite substrate which has the counterelectrode by which opposite arrangement 
was carried out in said pixel electrode, and said component substrate and said opposite substrate, The flat part 
formed in the electrooptic material side front face of the field which met said data line of said component 
substrate, The pixel electrode of a direction which was formed in the electrooptic material side front face of the 
field which met said scanning line of said component substrate and which rises, is equipped with the section and 
meets said scanning line is an electro-optic device characterized by carrying out a reversal drive for every Rhine. 
[Claim 19] Furthermore, it is the electro-optic device according to claim 18 characterized by forming said climax 
section in the field of said capacity line while having the capacity line which meets said scanning line. 
[Claim 20] Said capacity line is an electro-optic device according to claim 1 9 characterized by being formed in 
said scanning line and this layer. 

[Claim 21] Said capacity line is an electro-optic device according to claim 19 characterized by being formed 
through an insulator layer on the field of said scanning line. 

[Claim 22] Said climax section is an electro-optic device according to claim 18 characterized by forming near a 
summit evenly. 

[Claim 23] Said flat part is an electro-optic device according to claim 18 characterized by forming a slot in the 
field which met said data line of said component substrate, and. being constituted.. . - ~ 

[Claim 24] Two or more pixel electrodes which were formed in the field surrounded with two or more data lines, 
two or more scanning lines which intersect said data line, and said data line and said scanning line, and have been 
arranged in the shape of a matrix, The switching element which is connected to said data line and said scanning 
line, and outputs a picture signal to said pixel electrode, The component substrate which ****, and the opposite 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
The electrooptic material prepared between said component substrates and said opposite substrates, and the 
climax section formed in the electrooptic material side front face of the field which met said data line of said 
component substrate; The pixel electrode of a direction which is equipped with the flat part formed in the 
electrooptic material side front face of the field which met said scanning line of said component substrate, and 
meets said data line is an electro-optic device characterized by carrying out a reversal drive for every Rhine. 
[Claim 25] Furthermore, it is the electro-optic device according to claim 24 which is equipped with the capacity 
line which meets said scanning line, and is characterized by forming said flat part in the field of said capacity line. 
[Claim 26] Said capacity line is an electro-optic device according to claim 25 characterized by being formed in 
said scanning line and this layer. 

[Claim 27] Said capacity line is an electro-optic device according to claim 25 characterized by being formed 
through an insulator layer on the field of said scanning line. 

[Claim 28] Said climax section is an electro-optic device according to claim 24 characterized by forming near a 
summit evenly. 

[Claim 29] Said flat part is an electro-optic device according to claim 25 characterized by the thing of the field 
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wfiilh met said scanning line and said capacity line of said component substrate which a slot is formed in part at 

t 

o least and constituted. 

" % \ [Claim 30] Two or more pixel electrodes which were formed in the field surrounded with two or more data lines, 
two or more scanning lines which intersect said data line, and said data line and said scanning line, and have been 
arranged in the shape of a matrix, The switching element which is connected to said data line and said scanning 
line, and outputs a picture signal to said pixel electrode, The component substrate which ****, and the opposite 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
The electrooptic material prepared between said component substrates and said opposite substrates, and the flat 
part formed in the electrooptic material side front face of said opposite substrate corresponding to the field which 
met said data line of said component substrate, The pixel electrode of a direction which was formed in the 
electrooptic material side front face of said opposite substrate corresponding to the field which met said scanning 
line of said component substrate and which rises, is equipped with the section and meets said scanning line is an 
electro-optic device characterized by carrying out a reversal drive for every Rhine. 

[Claim 31] Furthermore, it is the electro-optic device according to claim 30 which is equipped with the capacity 
line which meets said scanning line, and is characterized by forming said climax section in the field of said 
capacity line. 

[Claim 32] Said capacity line is an electro-optic device according to claim 31 characterized by being formed in 
said scanning line and this layer. 

[Claim 33] Said capacity line is an electro-optic device according to claim 31 characterized by being formed 
through an insulator layer on the field of said scanning line. 

[Claim 34] Said component substrate is an electro-optic device according to claim 30 characterized by forming in 
the front face of said component substrate the slot corresponding to the field to which said data line is prolonged, 
and making flat the electrooptic material side front face of said component substrate. 

[Claim 35] Said component substrate is an electro-optic device according to claim 30 characterized by forming in 
the front face of said component substrate the slot corresponding to the field to which said scanning line is 
prolonged, and making flat the electrooptic material side front face of said component substrate. 
[Claim 36] Two or more pixel electrodes which were formed in the field surrounded with two or more data lines, 
two or more scanning lines which intersect said data line, and said data line and said scanning line, and have been 
arranged in the shape of a matrix, The switching element which is connected to said data line and said scanning 
line, and outputs a picture signal to said pixel electrode, The component substrate which ****, and the opposite 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
The electrooptic material prepared between said component substrates and said opposite substrates, and the 
climax section formed in the electrooptic material side front face of said opposite substrate corresponding to the 
.field which met.said data line-of. said component.substrate^The pixel electrode.ola direction which, is.equipped . 
with the flat part formed in the electrooptic material side front face of said opposite substrate corresponding to 
the field which met said scanning line of said component substrate, and meets said data line is an electro-optic 
device characterized by ****** by which a reversal drive is carried out for every Rhine. 

[Claim 37] Furthermore, it is the electro-optic device according to claim 36 which is equipped with the capacity 
line which meets said scanning line, and is characterized by forming said climax section in the field of said 
capacity line. 

[Claim 38] Said capacity line is an electro-optic device according to claim 37 characterized by being formed in 
said scanning line and this layer. 

[Claim 39] Said capacity line is an electro-optic device according to claim 37 characterized by being formed 
through an insulator layer on the field of said scanning line. 

[Claim 40] Said component substrate is an electro-optic device according to claim 36 characterized by forming in 
the front face of said component substrate the slot corresponding to the field to which said data line is prolonged, 
and making flat the electrooptic material side front face of said component substrate. 

[Claim 41] Said component substrate is an electro-optic device according to claim 36 characterized by forming in 
the front face of said component substrate the slot corresponding to the field to which said scanning line is 
prolonged, and making flat the electrooptic material side front face of said component substrate. 
[Claim 42] Two or more pixel electrodes arranged in the shape of [ which was formed in the field surrounded with 
two or more data lines, two or more scanning lines which intersect said data line, and said data line and said 
scanning line ] a matrix, The switching element which is connected to said data line and said scanning line, and 
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outputs a picture signal to said pixel electrode, The component substrate which ****, and the opposite substrate 
•V which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, The 
'electrooptic material prepared between said component substrates and said opposite substrates, and the electro- 
optic device characterized by the thing which was partially formed in the electrooptic material side front face of 
said component substrate, and the electrooptic material side front face of said opposite substrate at least, and 
which rose and was equipped with the section. 

[Claim 43] Said climax section is an electro-optic device according to claim 42 characterized by being formed in 
the horizontal electric-field generating field on said component substrate. 

[Claim 44] Said climax section is an electro-optic device according to claim 42 characterized by being formed in 

the field corresponding to said adjoining pixel inter-electrode driven with a mutually different polarity. 

[Claim 45] The climax section by the side of said component substrate and the climax section by the side of said 

opposite substrate are an electro-optic device according to claim 42 characterized by being formed face to face. 

[Claim 46] The climax section by the side of said component substrate and the climax section by the side of said 

opposite substrate are an electro-optic device according to claim 42 characterized by being formed in a different 

part. 

[Claim 47] The light valve which consists of claim 1 thru/or any one electro-optic device of 46, and the projector 
characterized by having an incident light study system. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as liquid crystal 

equipment/ and belongs to.the. technical field of. electro-optic devices,, such as liquid, crystal equipment of the - - 

active-matrix drive mold .by the thin film transistor (TFT is called suitably below Thin Film Transistor:) which 
adopts the reversal drive method which reverses a potential polarity periodically for every pixel line and every 
pixel train so that the polarity of the electrical potential difference impressed to the pixel electrode which adjoins 
especially the direction of a train or a line writing direction may become reverse. 
[0002] 

[Description of the Prior Art] Generally, as for electro-optic devices, such as liquid crystal equipment, 
electrooptic material, such as liquid crystal, is pinched between the substrates of a pair, and the orientation 
condition of this electrooptic material is prescribed by the orientation film formed on the field by the side of the 
property of electrooptic material, and the electrooptic material of a substrate, therefore, if a level difference is 
shown in the front face of the orientation film, and a level difference is shown in the front face of the interiayer 
insulation film used as the substrate of the front face of the pixel electrode under the orientation film, or a pixel 
electrode namely,, according to the degree of this level difference, poor orientation (disclination) will be generated 
in electrooptic material. Thus, if poor orientation is generated, in this part, it will become difficult to drive 
electrooptic material good and a contrast ratio will fall by the optical omission of an electro-optic device etc. 
However, in the case of the electro-optic device of a TFT active-matrix drive mold, since TFT for carrying out 
switching control of various wiring and pixel electrodes, such as the scanning line, the data line, and a capacity 
line, etc. is formed on the TFT array substrate at every place, if a certain flattening processing is not performed, 
according to these wiring and existence of a component, a level difference will arise inevitably in the front face of 
the orientation film. 
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[0D03] Then, he is trying not to contribute to display light so that it may not be visible about the electrooptic- 
ma£erial part which produces poor orientation with this level difference by conventionally covering the field 
(namely, pixel inter-electrode gap) which the level difference has produced in this way by the light-shielding film 
called the black mask or the black matrix which established it in the opposite substrate or the TFT array 
substrate while making equivalent to the pixel inter-electrode gap which adjoins each other the substrate top field 
which such a level difference has produced. 

[0004] Or the interlayer insulation film under a pixel electrode is constituted from flattening film, such as for 
example, organic SOG (Spin On Glass) film, and the technique which makes the substrate side of a pixel electrode 
flat is also developed so that the level difference resulting from such various wiring or existence of TFT itself may 
not be produced conventionally. 

[0005] On the other hand, generally with this kind of electro-optic device, the reversal drive method which 
reverses the potential polarity impressed to each pixel electrode for degradation prevention of the electrooptic 
material by direct-current-voltage impression, the cross talk in a display image, prevention of a flicker, etc. under 
a predetermined regulation is adopted. Among these, while performing the display corresponding to the frame of 1, 
or the picture signal of the field The pixel electrode arranged by even lines while driving the pixel electrode 
arranged by odd lines with the potential of straight polarity on the basis of the potential of a counterelectrode is 
driven with the potential of negative polarity on the basis of the potential of a counterelectrode. While performing 
the display corresponding to the following frame following this, or the picture signal of the field Conversely, while 
driving the pixel electrode arranged by even lines with the potential of straight polarity, the pixel electrode 
arranged by odd lines is driven with the potential of negative polarity (that is, driving the pixel electrode of the 
same line with the same polar potential). 1H reversal drive method which reverses the applied potential polarity 
with a frame or a field period for every line is used as a reversal drive method which closes high-definition image 
display with comparatively easy control if . Moreover, 1S reversal drive method which reverses the applied 
potential polarity with a frame or a field period for every train is also used as a reversal drive method which 
closes high-definition image display with comparatively easy control if , driving the pixel electrode of the same 
train with the same polar potential. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the opening field of a pixel becomes narrow according 
to the size of a field with a level difference according to the technique which covers the level difference 
mentioned above by the light-shielding film, it is difficult to raise the numerical aperture of a pixel into the limited 
image display field, and to fill the fundamental request in the technical field of the electro-optic device concerned 
of performing brighter image display. Although the number of wiring and TFT number per unit area increase with 
detailed-izing of the pixel pitch for performing high definition image display especially, it originates in a fixed limit 

being in these wiring. and detaile.ddzing.oOET, and since.the rate that r the field which Jnas a. Jevel difference. in.an. 

image display field occupies becomes high relatively, this problem will be aggravated, so that highly minute-ization 
of an electro-optic device progresses. 

[0007] on the other hand, when the pixel electrode which adjoins each other on a TFT array substrate is the 
same polarity according to the technique which carries out flattening of the interlayer insulation film under the 
pixel electrode mentioned above Like [ although especially a problem is not produced ] 1H reversal drive method 
mentioned above or 1S reversal drive method When the phase of these electrical potential differences (namely, 
electrical potential difference impressed to the pixel electrode which adjoins a line writing direction by the 
electrical potential difference or 1S reversal drive method impressed to the pixel electrode which adjoins in the 
direction of a train each other by 1 H reversal drive method) is in reversed polarity Since it becomes larger than 
the case where flattening is not carried out, in near the edge of a pixel electrode spacing of a pixel electrode and 
a counterelectrode is located above wiring or TFT by flattening, The trouble that the horizontal electric field 
(namely, electric field of the slant containing a component parallel to electric field parallel to a substrate side or a 
substrate side) produced in the pixel inter-electrode which adjoins each other will increase relatively arises. If 
such horizontal electric field are impressed to the electrooptic material with which impression of the vertical 
electric field between the pixel electrodes and counterelectrodes which carry out phase opposite (namely, electric 
field of a direction perpendicular to a substrate side) is assumed, the poor orientation of electrooptic material will 
be generated and the problem that the optical omission in this part etc. will occur and a contrast ratio will fall will 
arise. On the other hand, although it is possible to cover the field which horizontal electric field produce by the 
light-shielding film, now, the trouble that the opening field of a pixel will become narrow according to the size of 
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the field which horizontal electric field produce arises. Since such horizontal electric field become large in 
connection with a pixel inter-electrode distance which adjoins each other by detailed-ization of a pixel pitch 
especially being shortened, these problems will be aggravated, so that highly minuteHzation of an electro-optic 
device progresses. 

[0008] Let it be a technical problem to offer electro-optic devices, such as liquid crystal equipment with which 
the high-definition high and image display bright at a high contrast ratio of the numerical aperture of a pixel 
becomes possible, by making this invention in view of the trouble mentioned above, and reducing synthetically the 
poor orientation of the electrooptic material resulting from the level difference of the substrate top front face 
facing electrooptic material, such as liquid crystal, and the poor orientation of the electrooptic material by 
horizontal electric field. 
[0009] 

[Means for Solving the Problem] The 1st substrate which has two or more pixel electrodes in order that the 1st 
electro-optic device of this invention may solve the above-mentioned technical problem, It becomes said pixel 
electrode from the 2nd substrate which has the counterelectrode by which opposite arrangement was carried out, 
and the electrooptic material pinched with said 1st substrate and said 2nd substrate. Said electrooptic material It 
is characterized by making thinner than the thickness of said electrooptic material said pixel inter-electrode 
[ adjoining ] mutually driven with the same polarity thickness of said electrooptic material said pixel inter- 
electrode [ adjoining ] driven with a mutually different polarity. 

[0010] Moreover, the reversal drive of two or more pixel electrodes is carried out for the 1st electro-optic device 
of this invention for every line or train. And it is characterized by making thinner than the thickness of said pixel 
inter-electrode electrooptic material of said line by which a reversal drive is carried out, or a train thickness of 
said pixel inter-electrode electrooptic material which crosses to the line or train by which a reversal drive is 
carried out. 

[0011] As this reversal drive, for example, 1H reversal drive method and 1S reversal drive method are effective. 
[0012] Since the thickness of the adjoining pixel inter-electrode electrooptic material driven with a mutually 
different polarity is thin according to the above configuration, the vertical electric field generated between a pixel 
electrode and a counterelectrode can be strengthened. Therefore, in the field which horizontal electric field 
generate, vertical electric field can be relatively strengthened to horizontal electric field, and generating of the 
poor orientation of the electrooptic material by horizontal electric field can be reduced. 

[0013] Moreover, the 1st electro-optic device of this invention is a part corresponding to the adjoining pixel inter- 
electrode driven with a polarity which is mutually different in said 1 st substrate, and is characterized by the thing 
which was formed in the bottom of said pixel electrode and which rise and has the section. 

[0014] Or it is a part corresponding to said adjoining pixel inter-electrode driven with a polarity which is mutually 
. different in said-2nd substrate, and Js. characterized by-the thing which.was formed in.the, bottom, of. said ^ 
counterelectrode and which rise and has the section. 

[0015] The climax section formed in the 1st substrate is good to carry out the laminating of an insulating layer 
and the wiring layer, and to be formed on said 1st flat substrate. 

[0016] Moreover, the climax section formed in the 2nd substrate may form a light-shielding film. 
[0017] The climax section is formed in the shape of a bank, and can consider various kinds of configurations, such 
as a trapezoid, a triangle, and a hemicycle, for example as a cross-section configuration cut at right angles to the 
longitudinal shaft. 

[0018] Moreover, electric conduction film, an interlayer insulation film, etc. which form wiring and a thin film 
transistor although the climax section is formed may be used, or into a laminating process, it may rise between 
the 1 st substrate and a pixel electrode, and additional formation of the film for section formation may be carried 
out locally. 

[0019] Moreover, if it is the cross-section configuration with which the poor orientation of the electrooptic 
material produced according to the property of electro-optic devices, such as liquid crystal, is small, and it can be 
managed, even if the thickness of electrooptic material becomes thick partially in a climax part, the meaning of 
this invention will not be barred. 

[0020] Moreover, the edge of each adjoining pixel electrode is good to be located on the climax section. 
[0021] In this case, as for the width efface of the edge of each adjoining pixel electrode, it is desirable that it is 
almost equal to the distance to the edge of the counterelectrode of the 2nd substrate and a pixel electrode. 
[0022] Moreover, said each width of face of the edge of an electrode of a pixel which adjoined has a ******** 
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more desirable than the thickness of the one half of a eel gap. 

[0023] According to this mode, the bad influence by horizontal electric field can enlarge vertical electric field to 
• horizontal electric field even at extent which does not surface practically. Therefore, since spacing of a pixel 
electrode can be narrowed without making thickness of electrooptic material thin, even if a pixel pitch becomes 
detailed, the thickness of electrooptic material is a numerical aperture is not only maintainable, but controllable. 
[0024] Moreover, as for the thickness of the climax section, it is desirable to have the thickness of at least 
300nm. 

[0025] Length [ in / even to extent to which the bad influence thickness becomes small, corresponding to this 
since it can be heaping up until a level difference becomes 300nm or more in the field in which a pixel electrode 
group adjoins each other although strengthened according to thickness becoming small in the field which 
horizontal electric field produce according to this mode, as for vertical electric field, and according to horizontal 
electric field does not surface practically / this field ] electric field can be enlarged to horizontal electric field. 
[0026] Moreover, when electrooptic material consists of TN (Twisted Nematic) liquid crystal, as for the climax 
section, it is desirable to equip a side face with an inclined plane and to make in agreement the inclination 
direction of the pre tilt angle of said TN liquid crystal and the inclination direction of the inclined plane of said 
climax section. 

[0027] In order according to this mode to carry out orientation of the TN liquid crystal so that each liquid crystal 
molecule can twist [ in electrical-potential-difference the condition of not impressing /, fundamentally ] gradually 
towards the 2nd substrate from the 1st substrate in the condition almost parallel to a substrate side, Thus, if the 
taper is attached to the boundary of a substrate side, even if the thickness of TN liquid crystal in a pixel 
electrode edge becomes small gradually along a side face, when the thickness of TN liquid crystal in a pixel 
electrode abbreviation core is fixed, a near good liquid crystal orientation condition will be acquired. That is, in 
order to reduce the poor liquid crystal orientation resulting from horizontal electric field, thickness can stop the 
poor liquid crystal orientation produced with a level difference in the liquid crystal part locally made thin as much 
as possible. 

[0028] Moreover, in this mode, since it rises with the inclination direction of the pre tilt angle on the 1st substrate 
of TN liquid crystal and the inclination direction of the inclined plane of the section doubles, in the state of no 
electrical-potential-difference impressing, each liquid crystal molecule is in a condition almost parallel to a 
substrate side fundamentally, and orientation of the TN liquid crystal is carried out so that it may be in the 
condition that only the pre tilt angle of abundance extent inclined as opposed to the substrate side. Here, if the 
inclination direction of a taper and the inclination direction of a pre tilt angle double in this way, even if the 
thickness of TN liquid crystal in a pixel electrode edge becomes small gradually along a side face along with this 
taper, when the thickness of liquid crystal [ in / almost / a core ] of a pixel electrode is fixed, a very near good 

liquid. crystal orientation condition will, be acquired. In addition,. it says that these both inclination. is in.agreement , 

to extent from which a very near good liquid crystal orientation condition is acquired when the thickness of TN 
liquid crystal "is doubled in the inclination direction" here is fixed, and the tolerance is suitably set to it 
experimentally, experientially, and theoretically. 

[0029] moreover, the case where electrooptic material consists of VA (Vertically Aligned) liquid crystal — the 
climax section — the flat surface of said 1st substrate — receiving — abbreviation — it is desirable to have a 
perpendicular side face. 

[0030] In the field in which according to this mode the boundary of the substrate side where height differs exists 
in order to carry out orientation of the VA liquid crystal so that each liquid crystal molecule may be in a condition 
almost perpendicular to a substrate side fundamentally in the state of no electrical-potential-difference 
impressing, although liquid crystal orientation does not obtain a turbulence colander, if the boundary of a 
substrate side rises steeply perpendicularly, the liquid crystal part into which orientation is in disorder on the 
starting boundary can be made small as much as possible. Therefore, in both part of the pixel electrode which is 
in the almost even part in near the summit of a high substrate side relatively, and flat part of a pixel electrode 
which is in a low substrate side relatively, when the thickness of VA liquid crystal is fixed, a near good liquid 
crystal orientation condition is acquired. That is, in order to reduce the poor liquid crystal orientation resulting 
from horizontal electric field, thickness can stop the poor liquid crystal orientation produced with a level 
difference in the liquid crystal part locally made thin as much as possible. 

[0031] Moreover, it is a part corresponding to said adjoining pixel inter-electrode mutually driven with the same 
polarity to the 1st substrate of the 1st electro-optic device of this invention, and is characterized by having the 
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flat part formed in said electrooptic material side front face. 

[0032] As for this flat part, it is desirable to form a slot in the front face of said 1 st substrate, and to prepare and 
* form wiring in the field corresponding to said slot. 

[0033] According to this mode, flattening processing in this field can be performed comparatively easily by 
trenching the 1st substrate and interlayer insulation film which are located under the wiring of the data line, the 
scanning line, etc. by etching processing etc., and embedding the data line and the scanning line. 
[0034] The 2nd electro-optic device of this invention corresponds to said adjoining pixel inter-electrode driven 
with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, the 2nd 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
and the electrooptic material pinched with said 1st substrate and said 2nd substrate, and it is thing [ which was 
formed in the bottom of said pixel electrode of said 1st substrate / which rise and possesses the section ] 
characterized by it. 

[0035] The 3rd electro-optic device of this invention corresponds to said adjoining pixel inter-electrode driven 
with a mutually different polarity from the 1st substrate which has two or more pixel electrodes, the 2nd 
substrate which has the counterelectrode by which opposite arrangement was carried out in said pixel electrode, 
and the electrooptic material pinched with said 1st substrate and said 2nd substrate, and it is thing [ which was 
formed in the bottom of said counterelectrode of said 2nd substrate / which rise and possesses the section ] 
characterized by it. 

[0036] It is providingHst substrate [ which has two or more pixel electrodes ], 2nd substrate [ which has the 
counterelectrode by which opposite arrangement was carried out in said pixel electrode ], electrooptic material 
[ which was pinched with said 1st substrate and said 2nd substrate ]; and flat part which corresponded to said 
adjoining pixel inter-electrode mutually driven with same polarity, and was formed in said electrooptic material 
side front face of said 1 st substrate characterized by the 4th electro-optic device of this invention. 
[0037] Two or more scanning lines with which the 5th electro-optic device of this invention intersects two or 
more data lines and said data line, Two or more pixel electrodes which were formed in the field surrounded with 
said data line and said scanning line, and have been arranged in the shape of a matrix, The switching element 
which is connected to said data line and said scanning line, and outputs a picture signal to said pixel electrode, 
The component substrate which ****, and the opposite substrate which has the counterelectrode by which 
opposite arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the flat part formed in the electrooptic material side 
front face of the field which met said data line of said component substrate, It is characterized by carrying out 
the reversal drive of the pixel electrode of a direction which was formed in the electrooptic material side front 
face of the field which met said scanning line of said component substrate and which rises, is equipped with the 
.,. sectionand meets said scanning Jine,. for every Rhine. v:. : ~ - . V. , — — 

[0038] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0039] Moreover, said climax section is good to form near a summit evenly. 

[0040] Said capacity line can be formed in the scanning line and this layer, or can be formed through an insulator 
layer on the field of the scanning line. 

[0041] Moreover, as for said flat part, it is desirable to form a slot in the field which met said data line of said 
component substrate, and to be constituted. 

[0042] Two or more scanning lines with which the 6th electro-optic device of this invention intersects two or 
more data lines and said data line, Two or more pixel electrodes which were formed in the field surrounded with 
said data line and said scanning line, and have been arranged in the shape of a matrix, The switching element 
which is connected to said data line and said scanning line, and outputs a picture signal to said pixel electrode, 
The component substrate which ****, and the opposite substrate which has the counterelectrode by which 
opposite arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the climax section formed in the electrooptic material 
side front face of the field which met said data line of said component substrate, It has the flat part formed in the 
electrooptic material side front face of the field which met said scanning line of said component substrate, and is 
characterized by carrying out the reversal drive of the pixel electrode of a direction which meets said data line for 
every Rhine. 

[0043] Said flat part may be formed in the field of the capacity line which met said scanning line. 
[0044] Moreover, said climax section is good to form near a summit evenly. 
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[0t)45] Said capacity line can be formed in the scanning line and this layer, or can be formed through an insulator 
x layer on the field of the scanning line. 

[0046] Moreover, as for said flat part, it is desirable to form a slot in the field which met said scanning line and 
said capacity line of said component substrate, and to be constituted. 

[0047] Two or more scanning lines with which the 7th electro-optic device of this invention intersects two or 
more data lines and said data line, Two or more pixel electrodes which were formed in the field surrounded with 
said data line and said scanning line, and have been arranged in the shape of a matrix, The switching element 
.which is connected to said data line and said scanning line, and outputs a picture signal to said pixel electrode, 
The component substrate which ****, and the opposite substrate which has the counterelectrode by which 
opposite arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the flat part formed in the electrooptic material side 
front face of said opposite substrate corresponding to the field which met said data line of said component 
substrate, It is characterized by carrying out the reversal drive of the pixel electrode of a direction which was 
formed in the electrooptic material side front face of said opposite substrate corresponding to the field which met 
said scanning line of said component substrate and which rises, is equipped with the section and meets said 
scanning line for every Rhine. 

[0048] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0049] Said capacity line can be formed in the scanning line and this layer, or can be formed through an insulator 
layer on the field of the scanning line. 

[0050] Moreover, as for said component substrate, it is desirable to form in the front face of said component 
substrate the slot corresponding to the field to which said data line is prolonged, and to make flat the electrooptic 
material side front face of said component substrate. 

[0051] Moreover, as for said component substrate, it is desirable to form in the front face of said component 
substrate the slot corresponding to the field to which said scanning line is prolonged, and to make flat the 
electrooptic material side front face of said component substrate. 

[0052] Two or more scanning lines with which the 8th electro-optic device, of this invention intersects two or 
more data lines and said data line, Two or more pixel electrodes which were formed in the field surrounded with 
said data line and said scanning line, and have been arranged in the shape of a matrix, The switching element 
which is connected to said data line and said scanning line, and outputs a picture signal to said pixel electrode, 
The component substrate which ****, and the opposite substrate which has the counterelectrode by which 
opposite arrangement was carried out in said pixel electrode, The electrooptic material prepared between said 
component substrates and said opposite substrates, and the climax section formed in the electrooptic material 
side front face of said opposite substrate corresponding to the field which met said data line of said component 
.substrate, Jt has the^flat part formed Jn ±he electrooptic jnateriaLside .front face .of said opposite . substrate . 
corresponding to the field which met said scanning line of said component substrate, and is characterized by 
carrying out the reversal drive of the pixel electrode of a direction which meets said data line for every Rhine. 
[0053] Said climax section may be formed in the field of the capacity line which meets said scanning line. 
[0054] Said capacity line can be formed in the scanning line and **♦*, or can be formed through an insulator layer 
on the field of the scanning line. 

[0055] Moreover, as for said component substrate, it is desirable to form in the front face of said component 
substrate the slot corresponding to the field to which said data line is prolonged, and to make flat the electrooptic 
material side front face of said component substrate. 

[0056] Moreover, as for said component substrate, it is desirable to form in the front face of said component 
substrate the slot corresponding to the field to which said scanning line is prolonged, and to make flat the 
electrooptic material side front face of said component substrate. 

[0057] Two or more scanning lines with which the 9th electro-optic device of this invention intersects two or 
more data lines and said data line, Two or more pixel electrodes arranged in the shape of [ which was formed in 
the field surrounded with said data line and said scanning line ] a matrix, The switching element which is 
connected to said data line and said scanning line, and outputs a picture signal to said pixel electrode, The 
component substrate which ****, and the opposite substrate which has the counterelectrode by which opposite 
arrangement was carried out in said pixel electrode, It is characterized by the electrooptic material prepared 
between said component substrates and said opposite substrates, and the thing which was partially formed in the 
electrooptic material side front face of said component substrate, and the electrooptic material side front face of 



- 11 - 



saicJ opposite substrate at least and which rose and was equipped with the section. 

[0058] As for said climax section, it is desirable to be formed in the horizontal electric-field generating field on 
• said component substrate. 

[0059] Moreover, as for said climax section, it is desirable to be formed in the field corresponding to said adjoining 
pixel inter-electrode driven with a mutually different polarity. 

[0060] Moreover, the climax section by the side of said component substrate and the climax section by the side 
of said opposite substrate may form face to face, and may be formed in a respectively different part. 
[0061] According to the electro-optic device of the above this invention, it becomes possible to reduce 
synthetically the poor orientation of electrooptic material by horizontal electric field, and the poor orientation of 
the electrooptic material by the level difference, and the light-shielding film for hiding the poor orientation part of 
electrooptic material can also be made small. Therefore, the numerical aperture of each pixel can be raised 
without raising a poor image, such as an optical omission, and, finally the bright image display high-definition [ high 
and ] of a contrast ratio becomes possible. 

[0062] And such an operation and other gains of this invention are made clear from the example mentioned later. 
[0063] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. 
Each following operation gestalt applies the electro-optic device of this invention to liquid crystal equipment. 
[0064] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation gestalt of 
this invention is explained with reference to drawing 8 from drawing 1 . Drawing 1 is equal circuits, such as various 
components in two or more pixels formed in the shape of [ which constitutes the image display field of an 
electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or more pixel groups where the TFT 
array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each other, 
drawing 3 is the A-A' sectional view of drawing 2 , drawing 4 is the B-B' sectional view of drawing 2 , and drawing 
5 is the C-C sectional view of drawing 2 . Moreover, drawing 6 is the diagrammatic top view of the pixel electrode 
in which the potential polarity in each electrode in 1 H reversal drive method and the field which horizontal electric 
field produce are shown, drawing 7 is the diagrammatic sectional view showing the situation of the orientation of 
the liquid crystal molecule at the time of using TN liquid crystal, and drawing 8 is the diagrammatic sectional view 
showing the situation of the orientation of the liquid crystal molecule at the time of using VA liquid crystal. In 
addition, in order to make each class and each part material into the magnitude of extent which can be recognized 
on a drawing in drawing 5 from drawing 3 , scales are made to have differed for each class or every each part 
material. 

[0065] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in the 1st operation gestalt ] a matrix to control 
pixel electrode.9a and.the pixel electrode~9a concerned is carried, out at the. shape of ajnatrix, and. data-line 6a.. 
to which a picture signal is supplied is electrically connected to the source concerned of TFT30. The picture 
signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and you may make it supply them 
to this order for every group to two or more data-line 6a which adjoin each other. Moreover, scanning-line 3a is 
electrically connected to the gate of TFT30, and it consists of predetermined timing so that the scan signals G1 , 
G2, — , Gm may be impressed to scanning-line 3a in pulse line sequential at this order. It connects with the drain 
of TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a 
in TFT30 which is a switching element when only a fixed period closes the switch to predetermined timing. Fixed 
period maintenance of the picture signals S1, S2, — , Sn of the predetermined level written in liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the counterelectrodes (it 
mentions later) formed in the opposite substrate (it mentions later). When the orientation and order of molecular 
association change with the voltage levels impressed, liquid crystal modulates light and enables a gradation display. 
According to the electrical potential difference impressed when it was in no MARI White mode, the amount of 
transmitted lights of the incident light of a liquid crystal part decreases, if it is in NOMA reeve rack mode, 
according to the impressed electrical potential difference, the amount of transmitted lights of the incident light of 
a liquid crystal part will be increased, and light with the contrast according to a picture signal will carry out 
outgoing radiation from an electro-optic device as a whole. Here, in order to prevent the held picture signal 
leaking, storage capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed between 
pixel electrode 9a and a counterelectrode. 

[0066] With the 1st operation gestalt, a drive is performed among various kinds of conventional reversal drive 
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rriethods mentioned above using 1H reversal drive method (refer to drawing 6 ). Thereby, the flicker generated in a 
frame or a field period and, image display by which especially the vertical cross talk was reduced can be performed, 
avoiding degradation of the liquid crystal by direct-current-voltage impression. 

[0067] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and data-line 
6a, scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of pixel electrode 9a in 
every direction. Electrical connection of the data-line 6a is carried out to the below-mentioned source field 
among semi-conductor layer 1a which consists of polish recon film through a, contact hole 5. Electrical 
connection of the pixel electrode 9a is carried out to the below-mentioned drain field among semi-conductor 
layer 1a through the contact hole 8. Moreover, scanning-line 3a is arranged so that the bottom of Fig. Nakamigi 
may counter channel field 1a' shown in the slash field of ** among semi-conductor layer 1a, and scanning-line 3a 
functions as a gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 
3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a at 
channel field 1a', respectively. 

[0068] Capacity line 3b has the main track section mostly extended in the shape of a straight line along with 
scanning-line 3a, and the lobe projected to the method of drawing Nakagami along with data-line 6a from the part 
which intersects data-line 6a. 

[0069] Especially with the 1st operation gestalt, on the TFT array substrate 10, a slot 201 is established in the 
field (field where the profile was shown by the thick wire in drawing) in alignment with each data-line 6a containing 
each data-line 6a or each TFT30, and the stripe-like slot is formed. Thereby, flattening processing to data-line 6a 
is performed.- 

[0070] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped with the 
transparent TFT array substrate 1 0 and the transparent opposite substrate 20 by which opposite arrangement is 
carried out at this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, and 
a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel 
electrode 9a is prepared in the TFT array substrate 10, and the orientation film 1 6 with which predetermined 
orientation processing of rubbing processing etc. was performed is formed in the bottom. Pixel electrode 9a 
consists of transparent conductive thin films, such as for example, ITO (IndiumTin Oxide) film. Moreover, the 
orientation film 1 6 consists of organic thin films, such as for example, a polyimide thin film. 

[0071] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 is formed, 
and the orientation film 22 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. A counterelectrode 21 consists of transparent conductive thin films, such as 
for example, ITO film. Moreover, the orientation film 22 consists of organic thin films, such as a polyimide thin film. 

. _ , [007.2] TFT30 for.pixeLswitchingwhich carries out switching control. of eacKpixel electrode: 9a is formed in. the ... 

location which adjoins each pixel electrode 9a at the TFT array substrate 10. 

[0073] As further shown in the opposite substrate 20 at drawing 3 , the light-shielding film 23 generally called a 
black mask or a black matrix is formed in the non-opening field of each pixel. For this reason, incident light does 
not invade into channel field 1a' of semi-conductor layer 1a of TFT30 for pixel switching, low concentration 
source field 1b, and low concentration drain field 1c from the opposite substrate 20 side. Furthermore, a light- 
shielding film 23 has functions, such as color mixture prevention of the color material at the time of forming 
improvement in a contrast ratio, and a color filter. With this operation gestalt, in addition, by shading the part 
which met data-line 6a among the non-opening fields of each pixel by data-line 6a of the protection-fromHight 
nature which consists of aluminum etc. the non-opening field which could specify the profile part which met data- 
line 6a among the opening fields of each pixel, and met this data-line 6a — redundancy — you may constitute so 
that it may shade by the light-shielding filrri 23 : independently prepared in the opposite substrate 20Hike. 
[0074] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 which 
have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid crystal which is an 
example of electrooptic material is enclosed with the space surrounded by the below-mentioned sealant and the 
liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation condition with the 
orientation film 1 6 and 22 in the condition that the electric field from pixel electrode 9a are not impressed. The 
liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or some kinds. It 
is the adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant may stick 
the TFT array substrate 1 0 and the opposite substrate 20 around those, and gap material, such as glass fiber for 
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making distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0075] Furthermore, the substrate insulator layer 12 is formed between the TFT array substrate 10 and two or 
more TFT30 for pixel switching. The substrate insulator layer 12 has the function to prevent degradation of the 
property of TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10. The 
substrate insulator layer 1 2 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), arid BPSG (boron phosphorus silicate glass), or silicon 
oxide film, a silicon nitride film, etc. 

[0076] Storage capacitance 70 is constituted by considering as the dielectric film which considered as the 1f of 
the 1st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part of capacity line 3b 
which counters this, installed [ semi-conductor layer 1a was installed from high concentration drain field 1e, and ] 
the insulating thin film 2 containing gate dielectric film with the 1 st operation gestalt from the location which 
counters scanning-line 3a, and was pinched by inter-electrode [ these ]. 

[0077] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 1a' of 
semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a and concerned 
scanning-line 3a, 1d list of high concentration source fields of low concentration source field 1b of the insulating 
thin film 2 containing the gate dielectric film with which scanning-line 3a and semi-conductor layer 1a are 
insulated, data-line 6a, and semi-conductor layer 1a and low concentration drain field 1c, and semi-conductor 
layer 1a is equipped with high concentration drain field 1e. One to which it corresponds of two or more pixel 
electrode 9a is connected to high concentration drain field 1e through the contact hole 8. Moreover, on scanning- 
line 3a and capacity line 3b, the 1st interlayer insulation film 4 with which the contact hole 8 which leads to the 
contact hole 5 and high concentration drain field 1e which lead to 1d of high concentration source fields was 
formed respectively is formed. Furthermore, on data-line 6a and the 1st interlayer insulation film 4, the 2nd 
interlayer insulation film 7 with which the contact hole 8 to high concentration drain field 1e was formed is formed. 
The above-mentioned pixel electrode 9a is prepared in the top face of the 2nd interlayer insulation film 7 
constituted in this way. 

[0078] As shown in drawing 4 , data-line 6a is prepared in the non-opening field of each pixel located in the gap of 
pixel electrode 9a which adjoins right and left by drawing 2 , and the part which met data-line 6a among the 
profiles of the opening field of each pixel by data-line 6a is specified, and the optical omission in the non-opening 
field concerned is prevented by data-line 6a. Moreover, storage capacitance 70 is formed in the bottom of data- 
line 6a using the part projected along the bottom of data-line 6a from the main track section of capacity line 3b, 
and the deployment of a non-opening field is achieved. 

[0079] As shown in drawing 3 and drawing 4 , especially with the 1st operation gestalt, two or more slots 201 are 
, established in. the fieldJn alignment. witheachdataTline 6a. which contains each, data-line. 6a. and. eachJTFX30. on . 
the TFT array substrate 10. Thereby, flattening processing to data-line 6a is performed. - . 
[0080] As shown in drawing 5 , the part which met scanning-line 3a among the profiles of the opening field of 
each pixel by the light-shielding film 23 which scanning-line 3a and capacity line 3b are prepared in the non- 
opening field of each pixel located in the gap of pixel electrode 9a which adjoins each other up and down by 
drawing 2 , and was prepared in the opposite substrate 20 is specified, and the optical omission in the non- 
opening field concerned is prevented by the light-shielding film 23. 

[0081] As shown in drawing 3 and drawing 5 , especially with the 1st operation gestalt, the slot 201 is not 
established in the field in alignment with scanning-line 3a except the field which intersects the data line on the 
TFT array substrate 10, and its neighborhood. Moreover, you may make it not establish a slot 201 in the field 
which met capacity line 3b as shown in drawing. In addition, in a capacity line 3b field, when a laminating becomes 
thick, it is good to form a slot 201 in part at least along a light transmission field. Thereby, the optical omission by 
the level difference can be prevented. As mentioned above, flattening processing at least to scanning-line 3a is 
not performed, but the substrate side (it consists of a front face of the 2nd interlayer insulation film 7 with the 
1 st operation gestalt) of pixel electrode 9a is rising in the shape of a bank in the gap of pixel electrode 9a where 
this scanning-line 3a etc. has been arranged, and the climax section 301 is formed. And the edge of pixel 
electrode 9a is formed on this climax section 301. 

[0082] With reference to drawing 6 , the relation of the potential polarity of pixel electrode 9a and the generating 
field of horizontal electric field in 1H reversal drive method adopted with the 1st operation gestalt which adjoin 
each other is explained here. 
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[0083] Namely, as shown in drawing 6 (a), during the period which displays the field of eye n (however, n natural 
number) watch, or the picture signal of a frame, it is not reversed and pixel electrode 9a drives the polarity of the 
liquid crystal drive potential shown by + or - in every pixel electrode 9a with the same polarity for every line. As 
shown in drawing 6 (b) after that it faces displaying the n+1st fields or the picture signal of one frame. The 
potential polarity of the liquid crystal drive potential in each pixel electrode 9a is reversed, during the period which 
displays these n+1st fields or the picture signal of one frame, it is not reversed and pixel electrode 9a drives the 
polarity of the liquid crystal drive potential shown by + or - in every pixel electrode 9a with the same polarity for 
every line. And the condition which showed in drawing 6 (a) and drawing 6 (b) is repeated with the 1 field or the 
period of one frame, and the drive by 1H reversal drive method is performed. Consequently, image display by 
which the cross talk and the flicker were reduced can be performed, avoiding degradation of the liquid crystal by 
direct-current-voltage impression. In addition, according to the 1 H reversal drive method, compared with 1 S 
reversal drive method, it is advantageous at the point which does not almost have the cross talk of a lengthwise 
direction. 

[0084] By 1H reversal drive method, the generating field C1 of horizontal electric field always serves as near the 
gap between pixel electrode 9a which adjoin a lengthwise direction (the direction of Y) so that drawing 6 (a) and 
drawing 6 (b) may show. 

[0085] Then, as shown in drawing 3 and drawing 5 , with the 1st operation gestalt, it rises to the field in alignment 
with scanning-line 3a, and the section 301 is formed, and the vertical electric field in near the edge of pixel 
electrode 9a arranged on this climax section 301 are strengthened. As shown in drawing 5 , it rises and, more 
specifically, only the part of the level difference (height) of the section 301 narrows the distance d1 of the near 
the edge of pixel electrode 9a and the counterelectrode 21 which have been arranged on the climax section 301. 
On the other hand, as shown in drawing 4 , to data-line 6a, flattening processing is performed, and the distance 62 
near the edge of pixel electrode 9a and between a counterelectrode 21 forms a slot 201 so that the distance D 
between pixel electrode 9a and the counterelectrodes 21 in the central field which occupies most pixel electrodes 
may become almost the same. It is made for D-d2 <=**300nm relation to be realized here between the eel gaps D 
of the liquid crystal [ distance / d2 / of the near the edge of pixel electrode 9a and the counterelectrode 21 in 
the part which carried out flattening ] layer 50 on the abbreviation core of a pixel electrode. That is, in the field 
which horizontal electric field do not generate, when the level difference of 300nm or more arises between the eel 
gaps D of liquid crystal, it is because an optical omission may occur. 

[0086] Therefore, it can set to the generating field C1 of the horizontal electric field shown in drawing 6 , and the 
vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. And in drawing 

5 , since the gap W1 between pixel electrode 9a which adjoin each other is fixed even if distance d1 narrows, 
magnitude of the horizontal electric field which become strong, so that a gap W1 narrows can be fixed. For this 
reasoniithe. poor orientation of. theJiqu id .crystal in the. gene rating, field- C1 of horizontal electric.field.can.be. - - 
prevented by being able to strengthen vertical electric field, and using vertical electric field as a rule target more 
as this result rather than horizontal electric field, locally, in the generating field C1 of the horizontal electric field 
shown in drawing 6 . 

[0087] In addition, since flattening processing is performed to data-line 6a as shown in drawing 4 , generating of 
the poor orientation of the liquid crystal which originated in the level difference by data-line 6a etc. in this part 
can be reduced. Although vertical electric field are not strengthened here when the distance d2 between pixel 
electrode 9a and a counterelectrode 21 becomes short since flattening processing is performed, in this part, 
horizontal electric field are not generated among pixel electrode 9a which adjoin each other as shown in drawing 

6 . Therefore, in this part, the orientation condition of liquid crystal can be made very good by flattening 
processing, without taking the cure to horizontal electric field. 

[0088] According to the 1 st operation gestalt the above result," its attention is paid to the property of the 
horizontal electric field generated in 1H reversal drive method. In the generating field C1 of horizontal electric 
field In the field which horizontal electric field do not generate, the bad influence by the level difference of a pixel 
electrode 9a front face is reduced by performing flattening at the same time it reduces the bad influence by 
horizontal electric field by strengthening vertical electric field by arranging the edge of pixel electrode 9a in the 
climax section 301. Thus, by reducing synthetically the poor orientation of liquid crystal by horizontal electric field, 
and the poor orientation of the liquid crystal by the level difference, the light-shielding film 23 for hiding the poor 
orientation part of liquid crystal is also small, and ends. Therefore, the numerical aperture of each pixel can be 
raised without causing poor image quality, such as an optical omission, and, finally the bright image display high- 
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definition [ high and ] of a contrast ratio becomes possible. 

[0089] Incidentally, according to research of an inventionHn-this-application person, in order to make it a liquid 
crystal molecule move good by electric-field impression which maintains lightfastness on a certain amount of 
level, and does not make the impregnation process of liquid crystal 50 difficult but can be set working, a certain 
amount of thickness (according to the present technique, it is about 3 micrometers) is required for the thickness 
of the liquid crystal layer 50. On the other hand, after making shorter than the distance d1 between pixel 
electrode 9a and the counterelectrodes 21 in this part the gap W1 (refer to drawing 5 ) between pixel electrode 
9a which adjoin each other (namely, WKdD, it has become clear that the bad influence by horizontal electric field 
begins to actualize. Therefore, in order to attain high numerical apertureHzation of a pitch minutely pixel, by 
having made it thin, the malfunction of the fall of difficultHzing of thickness control of liquid crystal and 
lightfastness, difficultHzing of an impregnation process, and a liquid crystal molecule etc. will generate the 
thickness D of the liquid crystal layer 50 (refer to drawing 4 and drawing 5 ) in the whole simply. Conversely, in 
having narrowed the gap W1 between pixel electrode 9a which adjoin each other simply, without making the liquid 
crystal layer 50 thin, in order to attain high numerical apertureHzation of a pitch minutely pixel, since horizontal 
electric field become large compared with vertical electric field, the poor orientation of the liquid crystal by the 
horizontal electric field concerned will actualize. Like [ if the special feature in such liquid crystal equipment is 
taken into consideration ] the 1st operation gestalt mentioned above By not narrowing the thickness D of the 
liquid crystal layer 50 in the field of others which occupy the great portion of pixel electrode 9a while narrowing 
the thickness d1 of the liquid crystal layer 50 only in the field which horizontal electric field produce (to for 
example, about 1.5 micrometers) the reservation of the thickness D in the light transmission field of the liquid 
crystal layer 50 is enough enabled (to for example, about 3 micrometers), and it is relatively strong in horizontal 
electric field — there is nothing — making — while — the configuration which has the gap W1 between pixel 
electrode 9a which adjoin each other narrowed It is very effective when attaining raise in the numerical aperture 
of a pitch minutely pixel, and highly minute-ization of a display image. 

[0090] the 1st operation gestalt — especially — drawing 5 — setting — desirable — 0.5D < — W1 — plane 
configuration of the pixel electrode 9a is carried out so that relation may be satisfied. This is because the poor 
orientation of the liquid crystal by horizontal electric field will actualize if the thickness D of liquid crystal does 
not control the more than twice of the spacing W1 between pixel electrode 9a. Furthermore, d1+300nm (nano 
meter) <= D It rises so that relation may be satisfied, and the section 301 is formed. That is, if the climax section 
301 is heaped up until a level difference is set to 300nm or more, the bad influence by horizontal electric field can 
enlarge the vertical electric field in this field to horizontal electric field even at extent which does not surface 
practically. Moreover, in order to attain raise in the numerical aperture of a pitch minutely pixel, and highly 
minute-ization of a display image, it is effective to make a gap W1 and a gap W2 as small as possible, but in order 
..not to actualize the bad influence of horizontal, electric .field, this. gap WJ -.cannot be recklessly, made small.. If a gap 
W1 is small set up here until it is set to W1**d1, it is the most effective, in order not to lower image quality but to 
attain high numerical apertureHzation of a pitch minutely pixel. 

[0091] It is desirable to constitute from a 1st operation gestalt furthermore, so that the edge of pixel electrode 9a 
may be located in the edge of the cross direction of the top face extended in the shape of [ in the climax section 
301 ] straight side. Thus, if constituted, it can rise and distance dl between the periphery in the pixel electrode 
9a concerned and a counterelectrode 21 can be shortened at the maximum using the height of the section 301. 
The spacing W1 between pixel electrode 9a which horizontal electric field produce in coincidence taking 
advantage of the width of face of the top face in the climax section 301 to the maximum extent and which adjoin 
each other can be narrowed. These enable it to strengthen vertical electric field to horizontal electric field in the 
generating field C1 of horizontal electric field, using the configuration of the climax section 301 very efficiently. 
[0092] In addition, by rising, although formed using the electric conduction film and interlayer insulation film which 
were explained above and with which the section 301 forms scanning-line 3a and TFT30 It rises between the TFT 
array substrate 10 and pixel electrode 9a in a laminating process. Carry out additional formation of the film for 
section formation locally, or It is formed by forming the front face on the TFT array substrate 10 in the shape of a 
bank by etching processing etc., or forming front faces, such as an interlayer insulation film which intervenes 
between the front face of the TFT array substrate 10, and pixel electrode 9a, in the shape of a bank by etching 
processing etc. Moreover, as a cross-section configuration cut at right angles to the longitudinal shaft of the 
climax section 301, various kinds of configurations, such as a trapezoid, a triangle, a hemicycle, a harf^ellipse form, 
a hemicycle by which near the summit was made flat, a half^ellipse form or an abbreviation trapezoid of the shape 
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"of the secondary curve the inclination of the side side takes toward a summit and increases gradually, or 3rd 
curve, and an abbreviation triangle, can be considered, for example. Furthermore, it is also possible to perform 
chisel flattening processing partially to the main track section of scanning-line 3a or capacity line 3b shown in 
drawing 5 . For example, these wiring is embedded partially at Mizouchi formed in the TFT array substrate 10 or 
the interlayer insulation film, and you may make it form the climax section of desired height in a desired field. 
Therefore, it is desirable to adopt suitably the cross-section configuration with which the poor orientation of the 
liquid crystal produced with a level difference according to the property of liquid crystal is small, and it can be 
managed practically. 

[0093] As shown in drawing 7 (b) here, with the 1st operation gestalt, preferably, the liquid crystal layer 50 
consists of TN (Twisted Nematic) liquid crystal, and the taper is attached to the side face of the climax section 
301 . And it is good to double the inclination direction of pre tilt angle theta and the inclination direction of a taper 
of [ on the TFT array substrate 10 of TN liquid crystal to apply ]. 

[0094] That is, orientation is carried out so that each liquid crystal molecule 50a may start perpendicularly from a 
substrate side, as the arrow head showed in the state of electrical-potential-difference impression, respectively, 
while carrying out orientation so that it could twist gradually towards [ as shown in drawing 7 (a), so that, as for 
liquid crystal molecule of TN liquid crystal 50a, each liquid crystal molecule 50a may be in a condition almost 
parallel to a substrate side fundamentally in the state of no electrical-potential-difference impressing ] the 
opposite substrate 20 from the TFT array substrate 10. For this reason, when the thickness D of liquid crystal is 
fixed even if the thickness d1 of liquid crystal becomes small gradually along a side face between the climax 
section 301 and the opposite substrate 20 if the taper is attached to the side face of the climax section 301 and 
the inclination direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a taper moreover 
double as shown in drawing 7 (b), a near good liquid crystal orientation condition is acquired. That is, the poor 
liquid crystal orientation resulting from the level difference produced by existence of the climax section 301 which 
reduces the poor liquid crystal orientation resulting from horizontal electric field can be stopped as much as 
possible. If the inclination direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a 
taper do not double temporarily as shown in drawing 7 (c), liquid crystal molecule 50b from which other liquid 
crystal molecule 50a starts between the climax section 301 and the opposite substrate 20 in an opposite 
direction will rise, it will generate near the section 301, and, thereby, the poor liquid crystal orientation where an 
orientation condition is discontinuous will be generated. Therefore, such a field is good to form a light-shielding 
film in the opposite substrate 20 or the TFT array substrate 10, and to make it hide in them. 
[0095] Or liquid crystal layer 50* consists of VA (Vertically Aligned) liquid crystal, and you may make it prepare 
climax section 301' to which a taper is hardly attached with the 1st operation gestalt, as shown in drawing 8 (b). 
[0096] As shown in drawing 8 (a), namely, VA liquid crystal In order to carry out orientation so that each liquid 
crystal molecule.50a' may be. in acondition almost perpendicular to a substrate side fundamentally -in the. state, of. 
no electrical-potential-difference impressing, in the field in which it sees superficially,.and rises and a taper exists 
in the side face of section 301 ' Although liquid crystal orientation does not obtain a turbulence colander, if a taper 
is hardly attached to the side face of climax section 301' in this way, the liquid crystal part into which orientation 
is in disorder on the starting side face can be made small as much as possible, therefore — climax — the section 
— 301 — ' — a summit — the neighborhood — it can set — almost — being flat — a part — it is — a pixel — 
an electrode — nine — a — a part — climax — the section — 301 — ' — the bottom — it is — almost — being 
flat — a part — it is — a pixel — an electrode — nine — a — a part — both — drawing 8 — ( — a — ) — it can 
set — liquid crystal — thickness — D — being fixed — **** — a case — being near — being good — liquid 
crystal — orientation — a condition — drawing 8 — ( — b — ) — like — obtaining — having . 

[0097] deleting the level difference of the interlayer insulation film 7 located above data-line 6a, or the top face of 
1 2 to Taira and others by CMP (Chemical Mechanical Polishing) processing etc., although flattening processing 
was performed by trenching [ 201 ] and embedding data-line 6a etc. with the 1st operation gestalt explained 
above — or the flattening processing concerned may be performed by forming in Taira and others using organic 
[ SOG ]. 

[0098] After this flattening processing, it may rise in the direction of data-line 6a, or the direction of scanning- 
line 3a partially, and the section may be formed in them. It can form easily by etching to the interlayer insulation 
film which excluded as an approach the field which forms the climax section. Thereby, the climax section can be 
easily prepared in the field which horizontal electric field generate. 

[0099] With the 1 st operation gestalt explained above, furthermore, TFT30 for pixel switching Although it has LDD 
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structure as preferably shown in drawing 3 , may have the offset structure which does not drive an impurity into 
low concentration source field 1b and low concentration drain field 1c, and You may be TFT of the self aryne 
mold which drives in an impurity by high concentration by using as a mask the gate electrode which consists of a 
part of scanning-line 3a, and forms the high concentration source and a drain field in self align. Moreover, 
although considered as the single gate structure which has arranged one gate electrode of TFT30 for pixel 
switching among 1d [ of high concentration source fields ], and high concentration drain field 1e with the 1st 
operation gestalt, two or more gate electrodes may be arranged among these. Thus, if TFT is constituted above 
the dual gate or the triple gate, the leakage current of a joint with a channel, the source, and a drain field can be 
prevented, and the current at the time of OFF can be reduced. 

[0100] (Manufacture process of the 1st operation gestalt) Next, the manufacture process by the side of the TFT 
array substrate which constitutes the electro-optic device in the 1 st operation gestalt with the above 
configurations is explained with reference to drawing 9 . In addition, drawing 9 is process drawing in which making 
each class by the side of the TFT array substrate in each process correspond to the B-B'OC of cross-section 
and drawing 2 ' cross section of drawing 2 like drawing 4 and drawing 5 , and showing it. 

[0101] As first shown in the process (a) of drawing 9 , the TFT array substrates 10, such as a quartz substrate, a 
hard glass substrate, and a silicon substrate, are prepared first, and a slot 201 is formed in the field which should 
form data-line 6a. 

[0102] Next, as shown in the process (b) of drawing 9 t scanning-line 3a and capacity line 3b are formed on the 
TFT array substrate 10 using thin film coating technology. It is parallel to this and **** TFT30 and storage 
capacitance 70 which were shown in drawing 3 are formed. 

[0103] More specifically on the TFT array substrate 10 with which the slot 201 was formed With ordinary 
pressure or a reduced pressure CVD method, for example, TEOS (tetrapod ethyl ortho chromatic silicate) gas, 
TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. are used. It consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc., and the 
substrate [ in which thickness is about 500-2000nm ] insulator layer 12 is formed. Next, solid phase growth of the 
polish recon film is carried out by heat-treating by forming the amorphous silicon film with reduced pressure CVD 
etc. on the substrate insulator layer 1 2. Or the polish recon film is directly formed with a reduced pressure CVD 
method etc. without passing through the amorphous silicon film. Next, semi-conductor layer 1a which has a 
predetermined pattern containing the 1f of the 1st storage capacitance electrodes of **** shown in drawing 2 is 
formed by giving a photolithography process, an etching process, etc. to this polish recon film. Next, the insulating 
thin film 2 which contains the dielectric film for storage capacitance formation with the gate dielectric film of 
TFT30 shown in drawing 3 is formed by oxidizing thermally etc. consequently, the thickness of semi-conductor 
layer 1a — the thickness of about 30-1 50nm — desirable — the thickness of about 35-50nm — becoming — the 
thickness of the Jnsulating. thin filrn,2 — the thickness. of about 20-1 50nm ~ it becomes the-thickness of about 
30-1 OOnm preferably. Next, after depositing the polish recon film on the thickness of about 1 00-500nm with a 
reduced pressure CVD method etc., driving in P (Lynn) further, or carrying out thermal diffusion and electric- 
conduction-izing this polish recon film, scanning-line 3a of the **** predetermined pattern shown in drawing 2 
and capacity line 3b are formed according to a photolithography process, an etching process, etc. In addition, 
scanning-line 3a and capacity line 3b are good also as a multilayer interconnection which could form by metal 
alloy film, such as refractory metal metallurgy group silicide, and was combined with the polish recon film etc. 
Next, TFT30 for pixel switching of the LDD structure containing low concentration source field 1b and low 
concentration drain field 1c, 1d of high concentration source fields, and high concentration drain field 1e is formed 
by doping an impurity in two steps, low concentration and high concentration. 

[0104] In addition, in parallel to the process (b) of drawing 9 , TFT which constitutes circumference circuits which 
consist of TFT(s), such as a data-line drive circuit and a scanning-line drive circuit, may be formed in the 
periphery on the TFT array substrate 10. 

[01 05] Next, as shown in the process (c) of drawing 9 , the interlayer insulation film 4 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed using 
ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that the layered product which consists 
of scanning-line 3a, capacity line 3b, an insulating thin film 2, and a substrate insulator layer 12 may be covered. 
Let an interlayer insulation film 4 be about 1000-2000nm thickness. In addition, in parallel to this heat baking, it 
gets mixed up, and in order to activate semi-conductor layer 1a, about 1000-degree C heat treatment may be 
performed. And the contact hole for connecting with wiring which punctures the contact hole 5 for carrying out 
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'electrical connection of the 1d of the high concentration source fields of data-line 6a and semi-conductor layer 
1a shown in drawing 3 to the 1st interiayer insulation film 4 and the insulating thin film 2, and illustrates neither 
scanning-line 3a nor capacity line 3b in a substrate boundary region can also be punctured according to the same 
process as a contact hole 5. Then, on the 1st interiayer insulation film 4, after depositing low resistance metal 
membrane metallurgy group silicide film, such as aluminum, on the thickness of about 100-500nm according to a 
sputtering process etc., data-line 6a is formed according to a photolithography process, an etching process, etc. 
[0106] Next, as shown in the process (d) of drawing 9 , the 2nd interiayer insulation film 7 is formed on data-line 
6a. Moreover, as shown in drawing 3 , the contact hole 8 for carrying out electrical connection of pixel electrode 
9a and the high concentration drain field 1e is formed by dry etching or wet etching, such as reactive ion etching 
and reactant ion beam etching. Then, on the 2nd interiayer insulation film 7, transparent conductive thin films, 
such as ITO film, are deposited on the thickness of about 50-200nm according to a sputtering process etc., and 
pixel electrode 9a is further formed according to a photolithography process, an etching process, etc. In addition, 
when using the electro-optic device concerned as a reflective mold, pixel electrode 9a may be formed from an 
opaque ingredient with high reflection factors, such as aluminum. 

[0107] While trenching [ 201 ] the TFT array substrate 10, forming data-line 6a and performing flattening 
processing to data-line 6a according to the manufacture approach of the 1st operation gestalt as mentioned 
above Since flattening processing is not performed to a part of scanning-line 3a and capacity line 3b In the field 
which horizontal electric field do not generate, the poor liquid crystal orientation by the level difference is 
reduced, and the liquid crystal equipment of the 1 st operation gestalt which rises and reduces the poor liquid 
crystal orientation by horizontal electric field by the section 301 can be manufactured comparatively easily in the 
field which horizontal electric field generate. 

[0108] (The 2nd operation gestalt) The configuration of the electro-optic device in the 2nd operation gestalt of 
this invention is explained with reference to drawing 14 from drawing 10 . Drawing 1 0 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the. scanning line, a pixel electrode, etc. were 
formed adjoins each other, drawing 1 1 is the A-A' sectional view of drawing 10 , drawing 1 2 is the B-B' sectional 
view of drawing 10 , and drawing 1 3 is the C-C sectional view of drawing 10 . Moreover, drawing 1 4 is the 
diagrammatic top view of the pixel electrode in which the potential polarity in each electrode in 1S reversal drive 
method and the field which horizontal electric field produce are shown. In addition, in order to make each class 
and each part material into the magnitude of extent which can be recognized on a drawing in drawing 1 3 from 
drawing 1 1 , scales are made to have differed for each class or every each part material. Moreover, about the 
same component as the 1st operation gestalt shown in drawing 6 from drawing 2 in the 2nd operation gestalt 
shown in drawing 1 4 from drawing 10 , the same reference mark is attached and the explanation is omitted. 
[0109] About the circuitry in the 2nd operation gestalt, it is the same as that of the case of the 1st operation 

gestalt shown in drawing. 1 • .... . . ~- '- - 

[0110] As shown in drawing 10 , with the. 2nd operation gestalt, the field (field surrounded by the : thick wire among 
drawing) to which the slot 201 met scanning-line 3a and capacity line 3b to haying been dug in the field in 
alignment with data-line 6a with the 1st operation gestalt is trenched [ 202 ]. And storage capacitance 70 part 
which met data-line 6a and this along with data-line 6a with the 2nd operation gestalt as shown in drawing 1 1 and 
drawing 1 2 As it rises from namely, (the insulating thin film 2 and 1f part of storage capacitance electrodes) which 
counter at this the partial list which looked at superficially among capacity line 3b, and was projected along with 
data-line 6a from the main track section, the section 302 is formed and it is shown in drawing 1 2 and drawing 1 3 
Flattening processing is performed to scanning-line 3a and capacity line 3b. Furthermore, as shown in drawing 1 4 , 
with the 2nd operation gestalt, it drives with 1 S reversal drive method. About the other configurations and the 
actuation in the 2nd operation gestalt, it is the same as that of the case of the 1st operation gestalt. 
[01 1 1] Namely, with the 2nd operation gestalt, as shown in drawing 1 4 (a), during the period which displays the 
field of eye n (however, n natural number) watch, or the picture signal of a frame, it is not reversed and pixel 
electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in every pixel electrode 9a 
with the same polarity for every train. As shown in drawing 14 (b) after that, it faces displaying the n+1st fields or 
the picture signal of one frame. The polarity of the liquid crystal drive potential in each pixel electrode 9a is 
reversed, during the period which displays these n+1 st fields or the picture signal of one frame, it is not reversed 
and pixel electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in every pixel 
electrode 9a with the same polarity for every train. And the condition which showed in drawing 1 4 (a) and drawing 
14 (b) is repeated with the 1 field or the period of one frame, and the drive by 1S reversal drive method in this 
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operation gestalt is performed. Consequently, according to this operation gestalt, image display by which the 
cross talk and the flicker were reduced can be performed, avoiding degradation of the liquid crystal by direct- 
current- voltage impression. 

[01 12] By 1S reversal drive method, the generating field C2 of horizontal electric field always serves as near the 
gap between pixel electrode 9a which adjoin a longitudinal direction (the direction of X) so that drawing 1 4 (a) and 
drawing 1 4 (b) may show. 

[01 13] Then, as shown in drawing 1 1 and drawing 1 2 , the climax section 302 is formed with the 2nd operation 
gestalt, and the vertical electric field in near the edge of pixel electrode 9a arranged on this climax section 302 
are strengthened. As shown in drawing 12 , it rises and, more specifically, only the part of the level difference 
(height) of the section 302 narrows the distance d2 of the near the edge of pixel electrode 9a and the 
counterelectrode 21 which have been arranged on the climax section 302. On the other hand, as shown in drawing 
13 , to the main track section of scanning-line 3a and capacity line 3b, flattening processing is performed and the 
distance d1 near the edge of pixel electrode 9a and between a counterelectrode 21 becomes almost the same as 
the distance D between the central fields and counterelectrodes 21 which occupy the great portion of pixel 
electrode 9a. 

[01 14] Therefore, it can set to the generating field C2 of the horizontal electric field shown in drawing 1 4 , and 
the vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. And in 
drawing 1 2 , since the gap W2 between pixel electrode 9a which adjoin each other is fixed even if distance d2 
narrows, magnitude of the horizontal electric field which become strong, so that a gap W2 narrows can be fixed. 
For this reason, in the generating field C2 of the horizontal electric field shown in drawing 1 4 , the vertical electric 
field over horizontal electric field can be strengthened, and the poor orientation of the liquid crystal by the 
horizontal electric field in the generating field C2 of horizontal electric field can be locally prevented by using 
vertical electric field as a rule target more as this result. 

[01 15] In addition, since flattening processing is performed to the main track section of scanning-line 3a and 
capacity line 3b as shown in drawing 1 3 , generating of the poor orientation of the liquid crystal which originated in 
the level difference by scanning-line 3a and capacity line 3b in this part can be reduced. Although vertical electric 
field are not strengthened here when the distance d1 between pixel electrode 9a and a counterelectrode 21 
becomes short since flattening processing is performed, in this part, horizontal electric field are not generated 
among pixel electrode 9a which adjoin each other as shown in drawing 14 . Therefore, in this part, the orientation 
condition of liquid crystal can be made very good by flattening processing, without taking the cure to horizontal 
electric field. Moreover, since the poor orientation by the level difference is hardly generated in the part of the 
liquid crystal layer 50 which counters scanning-line 3a and capacity line 3b with the 2nd operation gestalt, the 
width of face of the light-shielding film 23 which hides this part may be thinner than the case of the 1st operation 

.gestalt. ..... .. .... .v. . ^ ... - . -. ...:--«/- . 

[0116] According to the 2nd operation gestalt the above result, its attention is paid to the property of the 
horizontal electric field generated in 1 S reversal drive method. In the generating field C2 of horizontal electric 
field By arranging the edge of pixel electrode 9a in the climax section 302, while reducing the bad influence by 
horizontal electric field by strengthening vertical electric field, in the field which horizontal electric field do not 
generate, the bad influence by the level difference of a pixel electrode 9a front face can be reduced by performing 
flattening. 

[01 17] (The 3rd operation gestalt) The configuration of the electro-optic device in the 3rd operation gestalt of 
this invention is explained with reference to drawing 22 from drawing 15 . Drawing 15 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were 
formed adjoins each other, drawing 1 6 is the A-A' sectional view of drawing 1 5 , drawing 1 7 is the B-B' sectional 
view of drawing 1 5 , and drawing 18 is the C-C sectional view of drawing 15 . Drawing 1 9 and drawing 20 are the 
sectional views showing various kinds of cross-section configurations of the climax section. Moreover, drawing 21 
is the diagrammatic sectional view showing the situation of the orientation of the liquid crystal molecule at the 
time of using TN liquid crystal, and drawing 22 is the diagrammatic sectional view showing the situation of the 
orientation of the liquid crystal molecule at the time of using VA liquid crystal. In addition, in order to make each 
class and each part material into the magnitude of extent which can be recognized on a drawing in drawing 1 9 and 
drawing 20 at the drawing 18 list from drawing 1 6 , scales are made to have differed for each class or every each 
part material. About the same component as the 1st operation gestalt, the same reference mark is attached and 
the explanation is omitted. 
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Tdfi 18] Especially with the 3rd operation gestalt, the slot is formed in the gap part of pixel electrode 9a by which 
. v/ dataHine 6a, scanning-line 3a, capacity line 3b, and TFT30 were formed on the TFT array substrate, and data-line 
6a, scanning-line 3a, capacity line 3b, and TFT30 are embedded in this slot. That is, flattening by the side of a 
TFT array substrate is performed. And two or more climax sections 303 are formed in the field (field where the 
profile was shown by the thick wire in drawing) in alignment with scanning-line 3a and capacity line 3b, and the 
stripe-like climax section is formed in the opposite substrate side which counters the TFT array substrate with 
which flattening processing was performed in this way. 

[01 19] Next, as shown in the sectional view of drawing 1 6 , the electro-optic device is equipped with the 
transparent TFT array substrate 10 and the transparent opposite substrate 20 by which opposite arrangement is 
carried out at this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, and 
a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel 
electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with which predetermined 
orientation processing of rubbing processing etc. was performed is formed in the bottom. Pixel electrode 9a 
consists of transparent conductive thin films, such as for example, ITO (Indium Tin Oxide) film. Moreover, the 
orientation film 1 6 consists of organic thin films, such as for example, a poiyimide thin film. 

[0120] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 is formed, 
and the orientation film 22 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. A counterelectrode 21 consists of transparent conductive thin films, such as 
for example, ITO film. Moreover, the orientation film 22 consists of organic thin films, such as a poiyimide thin film. 
[0121] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed in the 
location which adjoins each pixel electrode 9a at the TFT array substrate 10. 

[0122] Especially with the 3rd operation gestalt, as shown in the opposite substrate 20 at drawing 1 6 , the climax 
section 303 which becomes the non-opening field of each pixel from a light-shielding film 23 is formed between 
the opposite substrate 20 and the counterelectrode 21. although operation and effectiveness of rise here and 
reduce the horizontal electric field by the section 303 be explain in full detail later, since this climax section 303 
consist of light-shielding films 23, it function also as the so-called black mask or a black matrix, and incident light 
do not invade into channel field 1a' of semi-conductor layer 1a of TFT30 for pixel switching, low concentration 
source field 1b, and low concentration drain field 1c from the opposite substrate 20 side. Furthermore, the climax 
section 303 which consists of a light-shielding film 23 has functions, such as color mixture prevention of the color 
material at the time of forming improvement in a contrast ratio, and a color filter. In the 3rd example, in addition, 
by shading the part which met data-line 6a among the non-opening fields of each pixel by data-line 6a of the 
protection-from-light nature which consists of aluminum etc. the non-opening field which could specify the profile 
part which met data-line 6a among the opening fields of each pixel, and met this data-line 6a — redundancy 

..... you may. constitute. so that it. may. shadeJn. the climax section 303 which consists of,a. light-shielding film 23. 

independently prepared in the opposite substrate. 20Hike. 

[0123] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 which 
have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid crystal which is an 
example of electrooptic material is enclosed with the space surrounded by the below-mentioned sealant, and the 
liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation condition with the 
orientation film 16 and 22 in the condition that the electric field from pixel electrode 9a are not impressed. The 
liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or some kinds. It 
is the adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant may stick 
the TFT array substrate 10 and the opposite substrate 20 around those, and gap material, such as glass fiber for 
making distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0124] Furthermore, the substrate insulator layer 12 is formed between the TFT array substrate 10 and two or 
more TFT30 for pixel switching. The substrate insulator layer 12 has the function to prevent change of the 
property of TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 1 0, the dirt which remains after washing, by being formed all over the TFT array substrate 1 0. The 
substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or silicon 
oxide film, a silicon nitride film, etc. 

[0125] Storage capacitance 70 is constituted by considering as the dielectric film which considered as the 1f of 
the 1st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part of capacity line 3b 
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which counters this, installed [ semi-conductor layer 1a was installed from high concentration drain field 1e, and ] 
V the insulating thin film 2 containing gate dielectric film with the 3rd operation gestalt from the location which 
counters scanning-line 3a, and was pinched by inter-electrode [ these ]. 

[0126] In drawing 1 6 TFT30 for pixel switching Channel field 1a' of semi-conductor layer 1a in which it has LDD 
structure and a channel is formed of the electric field from scanning-line 3a and concerned scanning-line 3a, 1d 
list of high concentration source fields of low concentration source field 1b of the insulating thin film 2 containing 
the gate dielectric film with which scanning-line 3a and semi-conductor layer 1a are insulated, data-line 6a, and 
semi-conductor layer 1a and low concentration drain field 1c,<and semi-conductor layer la is equipped with high 
concentration drain field 1e. One to which it corresponds of two or more pixel electrode 9a is connected to high 
concentration drain field 1e through the contact hole 8. Moreover, on scanning-line 3a and capacity line 3b, the 
1st interlayer insulation film 4 with which the contact hole 8 which leads to the contact hole 5 and high 
concentration drain field 1e which lead to 1d of high concentration source fields was formed respectively is 
formed. Furthermore, on data-line 6a and the 1st interlayer insulation film 4, the 2nd interlayer insulation film 7 
with which the contact hole 8 to high concentration drain field 1e was formed is formed. The above-mentioned 
pixel electrode 9a is prepared in the top face of the 2nd interlayer insulation film 7 constituted in this way. 
[0127] As shown in drawing 1 8 from drawing 1 6 , the slot 201 is established in the field to which each data-line 6a, 
each scanning-line 3a, each capacity line 3b, and each TFT30 are formed on the TFT array substrate 10, and, 
thereby, flattening processing on the TFT array substrate 1 0 is performed. 

[0128] As shown in drawing 1 5 thru/or drawing 1 7 , data-line 6a is prepared in the non-opening field of each pixel 
located in the gap of pixel electrode 9a which adjoins right and left. The part which met data-line 6a among the 
profiles of the opening field of each pixel by data-line 6a is specified, and the optical omission in the non-opening 
field concerned is prevented by data-line 6a. Moreover, storage capacitance 70 is formed in the bottom of data- 
line 6a using the part projected along the bottom of data-line 6a from the main track section of capacity line 3b, 
and the deployment of a non-opening field is achieved. 

[0129] As shown in drawing 1 6 and drawing 18 , the main track section of scanning-line 3a and capacity line 3b is 
prepared in the non-opening field of each pixel located in the gap of pixel electrode 9a which adjoins each other 
up and down by drawing 1 5 . 

[0130] Especially with the 3rd operation gestalt, as shown in drawing 1 5 , the climax section is not prepared in the 
substrate side of the counterelectrode 21 in the opposite substrate 20 which counters the gap of pixel electrode 
9a which adjoins right and left, but as shown in drawing 1 7 , the counterelectrode 21 is evenly formed in it. On the 
other hand, as shown in drawing 1 5 , the substrate side of the counterelectrode 21 in the opposite substrate 20 
which counters the gap of pixel electrode 9a which adjoins each other up and down is rising in the shape of a 
bank, as shown in drawing 18 . That is, the climax section 303 which consists of a light-shielding film 23 is formed, 
and the counterelectrode 21 is projected and formed toward the pixeLelectrode.9a.side. In.addition, the optical 
omission in the non-opening field concerned is prevented by the climax section 301 which the part which met 
scanning-line 3a among the profiles of the opening field of each pixel by the climax section 303 is specified, and 
consists of a light-shielding film 23. 

[01 31] As shown in drawing 1 6 and drawing 18 , with the 3rd operation gestalt, it rises to the field in alignment 
with scanning-line 3a, and the section 303 is formed, and the vertical electric field in near the lobe of the 
counterelectrode 21 arranged on this climax section 303 are strengthened. As shown in drawing 18 , it rises and, 
more specifically, only the part of the level difference (height) of the section 303 narrows the distance d1 of the 
counterelectrode 21 and pixel electrode 9a which have been arranged on the climax section 303. On the other 
hand, as shown in drawing 1 7 , it rises in the field which counters data-line 6a p and the section 303 is not formed, 
but the distance d2 near the edge of pixel electrode 9a and between a counterelectrode 21 becomes almost the 
same [ the distance D between pixel electrode 9a and the counterelectrodes 21 in the central field which 
occupies most pixel electrodes ]. 

[0132] Therefore, it can set to the generating field C1 of the horizontal electric field shown in drawing 6 , and the 
vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. And in drawing 
18 , since the gap W1 between pixel electrode 9a which adjoin each other is fixed even if distance d1 narrows, 
magnitude of the horizontal electric field which become strong, so that a gap W1 narrows can be fixed. For this 
reason, in the generating field C1 of the horizontal electric field shown in drawing 6 , the vertical electric field 
over horizontal electric field can be strengthened, and the poor orientation of the liquid crystal by the horizontal 
electric field in the generating field C1 of horizontal electric field can be locally prevented by using vertical 
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" electric field as a rule target more as this result. 
[0133] In addition, by rising in the field which counters data-line 6a, and not forming the section 303, as shown in 
drawing 1 7 , since the counterelectrode 21 is flat, generating of the poor orientation of the liquid crystal which 
rose in this part and originated in the level difference by existence of the section 303 can be reduced. Although 
vertical electric field are not strengthened here when the distance d2 between pixel electrode 9a and a 
counterelectrode 21 becomes short since it is flat, in this part, horizontal electric field are not generated among 
pixel electrode 9a which adjoin each other as shown in drawing 6 . Therefore, in this part, the orientation condition 
of liquid crystal can be made very good by flattening processing, without taking the cure to horizontal electric 
field. 

[0134] According to the 3rd operation gestalt the above result, its attention is paid to the property of the 
horizontal electric field generated in 1H reversal drive method. In the generating field C1 of horizontal electric 
field In the field which horizontal electric field do not generate, the bad influence by the level difference of 
counterelectrode 21 front face is reduced by making a counterelectrode 21 flat at the same time it reduces the 
bad influence by horizontal electric field by strengthening vertical electric field by making a counterelectrode 21 
project in the climax section 303. Thus, by reducing synthetically the poor orientation of liquid crystal by 
horizontal electric field, and the poor orientation of the liquid crystal by the level difference The width of face of 
the climax section 303 which consists of a light-shielding film 23 for hiding the poor orientation part of liquid 
crystal is also small, and ends (however, in order to cover the poor orientation part of the liquid crystal resulting 
from the level difference in the climax section 303). It is desirable to really form the light-shielding film 23 with 
width of face [ a little ] larger than the width of face of the climax section 303 from another object-like. Therefore, 
the numerical aperture of each pixel can be raised without causing poor image quality, such as an optical omission, 
and, finally the bright image display high-definition [ high and ] of a contrast ratio becomes possible. 
[0135] Incidentally, according to research of an invention-in-this-application person, in order to make it a liquid 
crystal molecule move good by electric-field impression which maintains lightfastness on a certain amount of 
level, and does not make the impregnation process of liquid crystal 50 difficult, but can be set working, a certain 
amount of thickness (according to the present technique, it is about 3 micrometers) is required for the thickness 
D of the liquid crystal layer 50. On the other hand, after making shorter than the distance d1 between pixel 
electrode 9a and the counterelectrodes 21 in this part the gap W1 (refer to drawing 1 8 ) between pixel electrode 
9a which adjoin each other (namely, WKdD, it has become clear that the bad influence by horizontal electric field 
begins to actualize. Therefore, in order to attain high numerical apertureHzation of a pitch minutely pixel, in having 
made thickness D of the liquid crystal layer 50 (referring to drawing 1 7 and drawing 18 ) thin to the whole simply, 
equalization of liquid crystal thickness control becomes difficult, lightfastness will fall, an impregnation process will 
become difficult, and the malfunction of a liquid crystal molecule etc. will occur. Conversely, in having narrowed 
.the. gap W1 between.pixel electrode 9a; which-adjoin .each: other simply, .with out. making the liquid .crystal layer. 50 
thin, in-order to attain high numerical apertureHzation of a pitch minutely pixel, since horizontal electric field 
become large compared with vertical electric field, the bad influence (namely, the poor orientation of liquid 
crystal) by. the horizontal electric field concerned will actualize, if the special feature in such liquid crystal 
equipment is taken into consideration, while narrowing the thickness d1 of the liquid crystal layer 50 like this 
operation gestalt mentioned above only in the field which horizontal electric field produce (to for example, about 
1.5 micrometers), it is relatively strong in horizontal electric field by not narrowing the thickness D of the liquid 
crystal layer 50 in the field of others which occupy the great portion of pixel electrode 9a — there is nothing — 
making . Since the gap W1 between pixel electrode 9a which adjoin each other by this is narrowed, it is very 
effective when attaining raise in the numerical aperture of a pitch minutely pixel, and highly minuteHzation of a 
display image: 

[0136] the 3rd operation gestalt — especially — drawing 1 8 — setting — desirable — 0.5D < — W1 — relation is 
satisfied — as — pixel electrode 9a — plane configuration — carrying out — further — d1+300nm (nano meter) 
<= D It rises so that relation may be satisfied, and the section 303 is formed. That is, if it heaps up until it makes 
it seldom bring between pixel electrode 9a close and a level difference is set to 300nm or more in the climax 
section 303, the bad influence by horizontal electric field can enlarge the vertical electric field in this field to 
horizontal electric field even at extent which does not surface practically. Moreover, in order to attain raise in the 
numerical aperture of a pitch minutely pixel, and highly minuteHzation of a display image, it is effective to make a 
gap W1 and a gap W2 as small as possible, but in order not to actualize the bad influence of horizontal electric 
field, this gap W1 cannot be recklessly made small. If a gap W1 is small set up here until it is set to W1**d1, it is 
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thVmost effective, in order not to lower image quality but to attain high numerical aperture-ization of a pitch 
v. minutely pixel. 

[0137] In addition, although it rises and the section 303 is formed using a light-shielding film 23, you may form into 
a laminating process by [ which were explained above ] carrying out additional formation of the film for soil 
chiroplasties, such as organic film and a resist, locally between the opposite substrate 20 and a counterelectrode 
21. Moreover, as a cross-section configuration cut at right angles to the longitudinal shaft of the climax section 
303, various kinds of configurations, such as a trapezoid, a triangle, a hemicycle, a half^ellipse form, a hemicycle 
by which near the summit was made flat, a half-ellipse form or an abbreviation trapezoid of the shape of the 
secondary curve the inclination of the side side takes toward a summit and increases gradually, or 3rd curve, and 
an abbreviation triangle, can be considered, for example. Therefore, it is desirable to adopt suitably the cross- 
section configuration with which the poor orientation of the liquid crystal produced with a level difference 
according to the property of liquid crystal is small, and it can be managed practically. Furthermore, since the poor 
liquid crystal orientation by the level difference occurs by forming the climax section 303, it is more desirable than 
the climax section 303 to rise, to arrange between the section 303 and the opposite substrate 20, or to arrange 
the broad light-shielding film 23 between the climax section 303 and a pixel electrode a little. 
[0138] For example, as shown in drawing 1 9 (a), the climax section 303 whose cross-section configuration cut at 
the flat surface perpendicular to a longitudinal direction is a triangle As you may form from a light-shielding film 
23, and it is shown in drawing 1 9 (b), and you may form on the light-shielding film 23 broad a little from the film 
313 for climax section formation which consists of a resist or organic film and it is shown in drawing 1 9 (c) from 
the climax section 303 As the film 313 for climax section formation which consists of a resist or organic film is 
formed on the opposite substrate 20, you may make it cover a it top width a little by the light-shielding film 23 
and it is shown in drawing 1 9 (d) The film 31 3 for climax section formation which consists of a resist or organic 
film is formed on the opposite substrate 20, and you may make it not form a light-shielding film on it (however, a 
wrap light-shielding film is formed in a TFT array substrate side for this part in this case). 
[0139] Furthermore, as it is good also as a trapezoid as it is good also as a hemicycle as it is good also as a 
rectangle as shown in drawing 20 (a), and shown in drawing 20 (b), and shown in drawing 20 (c), and the cross- 
section configuration cut at the flat surface perpendicular to the longitudinal direction in the climax section 303 is 
shown in drawing 20 (d), it is good also as an abbreviation trapezoid. Although these laminated structures shown 
in drawing 20 rise from the light-shielding film 23 prepared on the opposite substrate 20 like drawing 1 9 (a) and 
the section 303 was formed, these may be which laminated structures shown in drawing 1 9 (a) - drawing 19 (d). 
Furthermore, since a color filter, a protective coat, an insulator layer, etc. may be formed on the opposite 
substrate 20, further various kinds of variations can be considered as an actual laminated structure. 
[0140] As shown in drawing 21 (b) here, with the 3rd operation gestalt, preferably, the liquid crystal layer 50 
.... consists of TN liquid crystal, and the taper is ^attached to the side face of the.climax.section.303. And .the — 
inclination direction of pre tilt angle theta and the inclination- direction of a taper of [ on the opposite substrate 20 
of TN liquid crystal to apply ] double. 

[0141] That is, orientation is carried but so that each liquid crystal molecule 50a may start perpendicularly from a 
substrate side, as the arrow head showed in the state of electrical-potential-difference impression, respectively, 
while carrying out orientation so that it could twist gradually fundamentally towards [ in each liquid crystal 
molecule 50a / as shown in drawing 21 (a) / a / liquid crystal molecule of TN liquid crystal 50] the opposite 
substrate 20 from the TFT array substrate 10 in electrical-potential-difference the condition of not impressing, in 
the condition almost parallel to a substrate side. For this reason, when the thickness D of liquid crystal is fixed 
even if the thickness d1 of liquid crystal becomes small gradually along a side face between the climax section 
303 and the TFT array substrate 10 if the taper is attached to the side face of the climax section 303 and the 
inclination direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a taper moreover 
double as shown in drawing 21 (b), a near good liquid crystal orientation condition is acquired. That is, the poor 
liquid crystal orientation resulting from the level difference produced by existence of the climax section 303 which 
reduces the poor liquid crystal orientation resulting from horizontal electric field can be stopped as much as 
possible. If the inclination direction of pre tilt angle theta of TN liquid crystal and the inclination direction of a 
taper do not double temporarily as shown in drawing 21 (c), liquid crystal molecule 50b from which other liquid 
crystal molecule 50a starts between the climax section 303 and the TFT array substrate 10 in an opposite 
direction will rise, it will generate near the section 303, and, thereby, the poor liquid crystal orientation where an 
orientation condition is discontinuous will be generated. In such a case, it is good to form a light-shielding film in 
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either [ at least ] the opposite substrate 20 or the TFT array substrate 10, and .to control an optical omission. 
[0142] Or liquid crystal layer .50' consists of VA liquid crystal, and you may make it prepare climax section 303' to 
which a taper is hardly attached with the. 3rd operation gestalt, as shown in drawing 22 (b). 
[0143] As shown in drawing 22 (a), namely, VA liquid crystal In order to carry out orientation so that each liquid 
crystal molecule 50a' may be in a condition almost perpendicular to a substrate side fundamentally in the state of 
no electrical-potential-difference impressing, in the field in which it sees superficially, and rises and a taper exists 
in the side face of section 303' Although liquid crystal orientation does not obtain a turbulence colander, if a taper 
is hardly attached to the side face of climax section 303' in this way, the liquid crystal part into which orientation 
is in disorder on the starting side face can be made small as much as possible, therefore — climax — the section 
— 303 — ' — a summit — the neighborhood — it can set — almost — being flat — a part — it is — a pixel 
an electrode — nine — a — a part — climax — the section — 303 — ' — the bottom — it is — almost — being 
flat — a part — it is — a pixel — an electrode — nine — a — a part — both — drawing 22 — ( a ) — it 
can set — liquid crystal — thickness — D — being fixed — **** — a case — being near — being good — liquid 
crystal — orientation — a condition — drawing 22 — ( — b — ) — like — obtaining having . 
[0144] Although flattening processing was performed by trenching [ 201 ] on the TFT array substrate 10 with the 
3rd operation gestalt from the 1st operation gestalt explained above, and embedding scanning-line 3a etc. deleting 
the level difference of the interlayer insulation film 7 located above scanning-line 3a, or the top face of 12 to 
Taira and others by CMP (Chemical Mechanical Polishing) processing etc. — or the flattening processing 
concerned may be performed by forming in Taira and others using organic [ SOG ]. 

[0145] After this flattening processing, it may rise in the direction of data-line 6a, or the direction of scannings 
line 3a partially, and the section may be formed in them. It can form easily by etching to the interlayer insulation 
film which excluded as an approach the field which forms the climax section. Thereby, the climax section can be 
easily prepared in the field which horizontal electric field generate. Thus, it cannot be overemphasized that it may 
rise to the substrate of both the TFT array substrate 10 and the opposite substrate 20, and the section may be 
formed to the field which horizontal electric field generate. 

[0146] (Manufacture process of the 3rd operation gestalt) Next, the manufacture process by the side of the 
opposite substrate which constitutes the electro-optic device in the 3rd operation gestalt with the above 
configurations is explained with reference to drawing 23 . In addition, drawing 23 is process drawing in which 
making each class, by the side of the opposite substrate in each process correspond to the C-C cross section of 
drawing 15 like drawing 1 8 , and showing it 

[0147] As first shown in the process (a) of drawing 23 , the glass substrate of a predetermined configuration and 
a quartz substrate are first prepared as an opposite substrate 20. 

[0148] Next, as shown in the process (b) of drawing 23 , light-shielding film 23', such as organic film and a metal 

membrane, is formed An about. 3O0nm. thickness....,.-. -.~ : > — ,~ - ; ... . ^-^ — »*. • 

[0149] Next, as shown in the process (c-Xof drawing 23 , the climax section 303 is formed by rising to the field 
which horizontal electric field generate, and forming the band-Hike light-shielding film 23 in it as film for section 
formation on a TFT array substrate, by patterning using photolithography processing and etching processing. 
[0150] Next, as shown in the process (d) of drawing 23 , a counterelectrode is formed from transparent 
conductive thin films, such as ITO (IndiumTin Oxide) film, on the climax section 303, further, the orientation film 
22 is formed from organic thin films, such as a polyimide thin film, on it, and rubbing is carried out in the 
predetermined direction of rubbing. 

[0151] In addition, it may replace with a process (b) and a process (c), and the climax section 303 which consists 
of a light-shielding film may be formed with a printing technique. 

[0152] According to the manufacture approach of the 3rd operation gestalt, in the field which horizontal electric 
field generate, the liquid crystal equipment which rises and reduces the poor liquid crystal orientation by 
horizontal electric field by the section 303 can be manufactured comparatively easily as mentioned above. 
[0153] Next, the example of a flat-surface layout with the climax section 303 and the light-shielding film which 
are formed on the opposite substrate 20 in the 3rd operation gestalt mentioned above is explained with reference 
to drawing 24 and drawing 25 . In addition, these examples are wrap things about the gap of pixel electrode 9a 
extended in the direction of X which shades the gap of pixel inter-electrode 9a extended in the direction of Y in 
alignment with data-line 6a by data-line 6a etc., and meets scanning-line 3a by the TFT array substrate 10 side 
by the light-shielding film by the side of the opposite substrate 20, respectively. 

[0154] As shown in drawing 24 (a), climax section 303a and light-shielding film 23a may both be formed so that it 
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may be extended in the shape of a stripe in the direction of X ranging over two or more pixel electrode 9a. While 
climax section 303a is formed so that it may be extended in the shape of a stripe in the direction of X ranging 
over two or more pixel electrode 9a as shown in drawing 24 (b), light-shielding film 23b may be formed in every 
pixel electrode 9a in the shape of an island. As shown in drawing 25 (a), while climax section 303b is formed in 
every pixel electrode 9a in the shape of an island, ranging over two or more pixel electrode 9a p elongation 
formation of the light-shielding film 23a may be carried out in the direction of X at the shape of a stripe. Or as 
shown in drawing 25 (b), both climax section 303b and light-shielding film 23b may be formed in every pixel 
electrode 9a in the shape of an island.. In any [ which showed drawing 24 and drawing 25 ] case, the vertical 
electric field in the field which generates horizontal electric field can be strengthened by climax section 303a or 
303b. It can rise to coincidence and the poor liquid crystal orientation by existence of section 303a or 303b can 
be hidden by light-shielding film 23a or 23b. 

[0155] thus — even if a pixel pitch makes it detailed in the field which horizontal electric field generate with 
devising arrangement of the light-shielding film on an opposite substrate, and the climax section — high — 
numerical aperture liquid crystal equipment is realizable. 

[0156] (The 4th operation gestalt) The configuration of the electro-optic device in the 4th operation gestalt of 
this invention is explained with reference to drawing 29 from drawing 26 . Drawing 26 is a top view of two or more 
pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were 
formed adjoins each other, drawing 27 is the A-A' sectional view of drawing 26 , drawing 28 is the B-B' sectional 
view of drawing 26 , and drawing 29 is the C-C sectional view of drawing 26 . In addition, in order to make each 
class and each part material into the magnitude of extent which can be recognized on a drawing in drawing 29 
from drawing 27 , scales are made to have differed for each class or every each part material. Moreover, about 
the same component as the 3rd operation gestalt shown in drawing 18 from drawing 15 in the 4th operation 
gestalt shown in drawing 29 from drawing 26 , the same reference mark is attached and the explanation is omitted. 
[0157] As shown in drawing 16 from drawing 14, with the 4th operation gestalt, it rises with the 3rd operation 
gestalt, and rises to the section 303 having been formed along with scanning-line 3a to the field (field surrounded 
by the thick wire among drawing 14) in alignment with data-line 6a on the opposite substrate 20, and the section 
304 is formed. In this case, since data-line 6a functions as a light-shielding film, the climax section 304 may be 
formed from a light-shielding film, and may be formed from the transparent ingredient film. As shown in drawing 27 
and drawing 29, in the part which counters the main track section of scanning-line 3a and capacity line 3b, the 
opposite substrate 20 is formed evenly. Moreover, the light-shielding film 23 is formed in the part which counters 
the main track section of scanning-line 3a on the opposite substrate 20, and capacity line 3b along with these, 
and the part which met scanning-line 3a at least among the opening fields of each pixel by this light-shielding film 
23 is specified. In addition, such a light-shielding film 23 may be formed in the field in alignment with data-line 6a 
on the:opposite..substrate 20. And as shown in drawing 14, with the 4th operation gestalt,. it drives-with-lS^.. 
reversal drive method. About the other configurations and the actuation in the 4th operation gestalt, it is the 
same as that of the case of the 3rd operation gestalt 

[0158] Namely, with the 4th operation gestalt, as shown in drawing 14 (a), during the period which displays the 
field of eye n (however, n natural number) watch, or the picture signal of a frame, it is not reversed and pixel 
electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in every pixel electrode 9a 
with the same polarity for every train. As shown in drawing 1 4 (b) after that, it faces displaying the n+1 st fields or 
the picture signal of one frame. The polarity of the liquid crystal drive potential in each pixel electrode 9a is 
reversed, during the period which displays these n+1st fields or the picture signal of one frame, it is not reversed 
and pixel electrode 9a drives the polarity of the liquid crystal drive potential shown by + or - in every pixel 
electrode 9a with the same polarity for every train. And the condition which showed in drawing 1 4 (a) and drawing 
14 (b) is repeated with the 1 field or the period of one frame, and the drive by 1S reversal drive method in the 4th 
operation gestalt is performed. Consequently, according to the 4th operation gestalt, image display by which the 
cross talk and the flicker were reduced can be performed, avoiding degradation of the liquid crystal by direct- 
current-voltage impression. 

[0159] By 1S reversal drive method, the generating field C2 of horizontal electric field always serves as near the 
gap between pixel electrode 9a which adjoin a longitudinal direction (the direction of X) so that drawing 1 4 (a) and 
drawing 1 4 (b) may show. 

[0160] Then, as shown in drawing 27 and drawing 28, with the 4th operation gestalt, form the climax section 304, 
and the counterelectrode 21 arranged on this climax section 304 is made to project, and vertical electric field are 
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strengthened. As shown in drawing 28, it rises and, more specifically, only the part of the level difference (height) 
of the section 304 narrows the distance d2 of the counterelectrode 21 and pixel electrode 9a which have been 
arranged on the climax section 304. On the. other hand, since the opposite substrate 20 is flat in the part which 
counters scanning-line 3a and capacity line 3b as shown in drawing 29, the distance d1 between a 
counterelectrode 21 and pixel electrode 9a becomes almost the same as the distance D between pixel electrode 
9a and the counterelectrodes 21 in the central field which occupies most pixel electrodes. 

[0161] Therefore, it can set to the generating field C2 of the horizontal electric field shown in drawing 14, and the 
vertical electric field between pixel electrode 9a and a counterelectrode 21 can be strengthened. And in drawing 
28, even if distance d2 narrows; since the gap W2 between pixel electrode 9a which adjoin each other is fixed, the 
magnitude of the horizontal electric field which become strong, so that a gap W2 narrows is also fixed [ the gap ]. 
For this reason, in the generating field C2 of the horizontal electric field shown in drawing 14, the vertical electric 
field over horizontal electric field can be strengthened, and the poor orientation of the liquid crystal by the 
horizontal electric field in the generating field C2 of horizontal electric field can be locally prevented by using 
vertical electric field as a rule target more as this result. 

[0162] In addition, as shown in drawing 29, since the opposite substrate 21 is flat, generating of the poor 
orientation of the liquid crystal which rose in this part and originated in the level difference by existence of the 
section 304 can be reduced in the part which counters the main track section of scanning-line 3a and capacity 
line 3b. Although vertical electric field are not strengthened here when the distance d1 between pixel electrode 9a 
and a counterelectrode 21 becomes short since it is flat, in this part, horizontal electric field are not generated 
among pixel electrode 9a which adjoin each other as shown in drawing 14. Therefore, in this part, the orientation 
condition of liquid crystal can be made very good by flattening processing, with out- taking the cure to horizontal 
electric field. Moreover, since the poor orientation by the level difference is hardly generated in the part of the 
liquid crystal layer 50 which counters the main track section of scanning-line 3a and capacity line 3b in this way 
with the 4th operation gestalt, the width of face of the light-shielding film which hides this part may be thinner 
than the case of the 3rd operation gestalt. 

[01 63] According to the 4th operation gestalt the above result, its attention is paid to the property of the 
horizontal electric field generated in 1 S reversal drive method. In the generating field C2 of horizontal electric 
field By arranging at the end of pixel electrode 9a in the climax section 304, while reducing the bad influence by 
horizontal electric field by strengthening vertical electric field, in the field which horizontal electric field do not 
generate, the bad influence by the level difference of a pixel electrode 9a front face can be reduced by performing 
flattening. 

[0164] furthermore, rising to the opposite substrate 20 side and forming the section 303 and 304 like ****, in the 
3rd operation gestalt and the 4th operation gestalt which were mentioned above, — in addition, it may constitute 
. from a field in. which the . substrate side, of pixeLelectrode 9a on the TFT array, substrate 10 is .the field .which 
counters the main track-section of scanning-line 3a and capacity line 3b, or counters dataHine -6a as it is rising in 
the shape of a bank. Thus, since the distance between each pixel electrode 9a and a counterelectrode 21 
becomes short in the field which horizontal electric field generate even if constituted, the same effectiveness as 
**** is acquired. Furthermore, it is also possible to perform chisel flattening processing partially to data-line 6a, 
scanningHine 3a, capacity line 3b, and TFT30 again. For example, these wiring and TFT(s) are embedded partially 
at Mizouchi formed in the TFT array substrate 10 or the interlayer insulation film, and you may make it form the 
climax section of desired height in a desired field. 

[0165] (The 5th operation gestalt) The configuration of the electro-optic device in the 5th operation gestalt of 
this invention is explained with reference to drawing 30. Drawing 30 is the sectional view of the part where the 
scanning line and a capacity line are prolonged. About the same component as the 1st operation gestalt, the same 
re f erence ma rk is attached and the explanation is omitted. 

[0166] As shown in drawing 30, with the 5th operation gestalt, capacity line 3b is arranged through the 1st 
interlayer insulation film 4 to scanningHine 3a and capacity line 3b having adjoined this layer, and having been 
formed with the 1st operation gestalt, on the field of scanning-line 3a. The 1st storage capacitance electrode 62 
is arranged through the insulating thin film 61 at capacity line 3b, and storage capacitance 70 is formed. Capacity 
line 3b becomes with the protection-frorn-light nature ingredient of a refractory metal, and shades scanning-line 
3b. 

[0167] And it rises on capacity line 3b, the section 305 forms, and he is trying to strengthen the vertical electric 
field in near the edge of pixel electrode 9a arranged on this climax section 305. 
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[0*168] In addition, capacity line 3b may be arranged through an interlayer insulation film under the field of 
scanning-line 3a. 

[0169] (The 6th operation gestalt) The configuration of the electro-optic device in the 6th operation gestalt of 
this invention is explained with reference to drawing 31. Drawing 31 is the sectional view of the part where the 
scanning line and a capacity line are prolonged. About the same component as the 1st operation gestalt, the same 
reference mark is attached and the explanation is omitted. 

[0170] As shown in drawing 31, in order to make thickness D of liquid crystal thin, by the 6th operation gestalt, it 
is formed in the climax [ which was formed in the TFT array substrate 10 ] section 307 prepared in the section 
306 and the opposite substrate 20 by rising. The configuration of the climax sections 306 and 307 is the same as 
that of the climax section 301 of the 1st operation gestalt, and the climax section 303 of the 3rd operation gestalt. 
And he is trying to strengthen the vertical electric field in near the edge of pixel electrode 9a arranged on the 
climax section 306 in the climax sections 306 and 307 which counter. 

[0171] In addition, although each climax sections 306 and 307 have been arranged with the 6th operation gestalt 
so that it may counter, you may form in a field different, respectively. 

[0172] every [ in addition, ] two lines which may be made to reverse the polarity of drive potential for every party, 
and adjoin each other by 1 H reversal drive method in this invention described above — or you may make it 
reversed for every multi-line every two trains which may be made to reverse the polarity of drive potential for 
every single tier, and adjoin each other by 1S reversal drive method in this invention similarly — or you may make 
it reversed for every two or more trains 

[0173] (The whole electro-optic device configuration) The whole electro-optic device configuration in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 32 and drawing 33. In 
addition, drawing 32 is the top view which looked at the TFT array substrate 10 from the opposite substrate 20 
side with each component formed on it, and drawing 33 is the H-H' sectional view of drawing 32. 
[0174] In drawing 32, on the TFT array substrate 10, the sealant 52 is formed along the edge and the frame 53 
which specifies the circumference of the image display field which consists of an ingredient which is the same as 
a light-shielding film 23, or is different is formed in parallel to the inside. The data-line drive circuit 101 and the 
external circuit connection terminal 102 which drive data-line 6a by supplying a picture signal to data-line 6a to 
predetermined timing are prepared in the field of the outside of a sealant 52 along with one side of the TFT array 
substrate 10, and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the scan 
signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side sufficient [ the 
scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line drive circuit 101 may be 
arranged on both sides along the side of an image display field. For example, the data line of an odd number train 
supplies -a. picture signal.from the data-line drive circuit arranged along.one. side of anJmage display -field,, and you - 
may make it the data line of an even number train supply a picture signal from the data-line drive circuit arranged 
along the side of the opposite side of said image display field. Thus; if it is made to drive data-line 6a in the shape 
of a ctenidium, since the occupancy area of the data-line drive circuit 101 is extensible, it becomes possible to 
constitute a complicated circuit. Furthermore, two or more wiring 105 for connecting between the scanning-line 
drive circuits 104 established in the both sides of an image display field is formed in one side in which the TFT 
array substrate 10 remains. Moreover, in at least one place of the corner section of the opposite substrate 20, 
the flow material 106 for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 
20 is formed. And as shown in drawing 33, the opposite substrate 20 with the almost same profile as the sealant 
52 shown in drawing 32 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0175] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling circuit which 
impresses a picture signal to two or more data-line 6a to predetermined timing, the precharge circuit which 
precedes the precharge signal of a predetermined voltage level with a picture signal, and supplies it to two or 
more data-line 6a respectively, the quality of the electro-optic device concerned at the manufacture middle or 
the time of shipment, a defect, etc. in addition to these data-line drive circuits 101 and scanning-line drive circuit 
1 04 grade etc. may be formed. 

[0176] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) substrate 
instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the TFT array 
substrate 10 electrically and mechanically with each operation gestalt explained above through the anisotropy 
electric conduction film prepared in the periphery of the TFT array substrate 10. Moreover, according to the 
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exception of modes of operation, such as TN mode, VA mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, 
and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a polarizing 
plate, etc. are respectively arranged in a predetermined direction at the side in which the outgoing radiation light 
of the side in which the incident light of the opposite substrate 20 carries out incidence, and the TFT array 
substrate 10 carries out outgoing radiation. 

[0177] Since the electro-optic device in each operation gestalt explained above is applied to a projector, the 
electro-optic device of three sheets will be respectively used as a light valve for RGB, and incidence of the light 
of each color respectively decomposed through the dichroic mirror for RGB color separation will be respectively 
carried out to each light valve as incident light. Therefore, with each operation gestalt, the color filter is not 
prepared in the opposite substrate 20. However, the color filter of RGB may be formed in the predetermined field 
which counters pixel electrode 9a in which a light-shielding film 23 is not formed on the opposite substrate 20 
with the protective coat. If it does in this way, the electro-optic device in each operation gestalt is applicable to 
the color electro-optic device of direct viewing types other than a projector, or a reflective mold. 
[0178] Furthermore, in each above operation gestalt, the light-shielding film which consists of a refractory metal 
may be prepared also in the location (namely, under TFT30 for pixel switching) which counters on the TFT array 
substrate 10 at TFT30 for pixel switching. Thus, if a light-shielding film is prepared also in the TFT30 bottom for 
pixel switching, when the rear-face reflection (return light) and two or more light valves from the TFT array 
substrate 10 side are combined through prism etc. and it constitutes one optical system, it can prevent from 
other electro-optic devices that the incident light which runs through prism etc. carries out incidence to TFT30 
for pixel switching of the electro-optic device concerned. Moreover, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible to form a color filter layer in the 
bottom of pixel electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in 
this way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident light. 
Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by depositing the 
interference layer to which the refractive index of many layers is different on the opposite substrate 20 again may 
be formed. According to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is 
realizable. 

[0179] (Configuration of electronic equipment) The electronic equipment constituted using the electro-optic 
device of an above-mentioned operation gestalt is constituted including the electro-optic devices 100, such as 
the source 1 000 of a display information output shown in drawing 34, the display information processing circuit 
1002, the display drive circuit 1004, and liquid crystal equipment, the clock generation circuit 1008, and a power 
circuit 1010. The source 1000 of a display information output is constituted including the tuning circuit which 
aligns and outputs memory, such as ROM and RAM, and a TV signal, and outputs display information, such as a 
video signal, based, on. the_clock from, the clock generation. circuit 1008. The display information processing, circuit 
1002 processes and outputs display information based on the clock from the clock generation circuit 1008. This 
display information processing circuit 1002 can include for example, magnification and a polarity-reversals circuit, 
a serial-parallel conversion circuit, a rotation circuit, a gamma correction circuit, or a clamping circuit. The display 
drive circuit 1 004 is constituted including a scanning-line drive circuit and a data-line drive circuit, and carries 
out the display drive of the liquid crystal equipment 100. A power circuit 1010 supplies power to each above- 
mentioned circuit. 

[01 80] As electronic equipment of such a configuration, a personal computer (PC), an engineering workstation 
(EWS), etc. corresponding to multimedia which are shown in the projection mold indicating equipment shown in 
drawing 35 and drawing 36 can be mentioned. 

[0181] Drawing 35 is the outline block diagram showing the important section of a projection mold display, the 
inside of drawing, and 1 102 — the light source and 1 108 — a dichroic mirror and 1 106 — a reflective mirror and 
1 122 — in an incidence lens and 1 123, a light valve and 1112 show a dichroic prism and, as for a relay lens and 
1 124, 1 1 14 shows a projector lens, as for an outgoing radiation lens, and 100R, 100G and 100. The light source 
1 102 consists of a reflector which reflects the light of lamps, such as metal halide, and a lamp. The dichroic mirror 
1 108 of blue glow and green light reflection reflects blue glow and green light while making the red light of the flux 
of lights from the light source 1102 penetrate. It is reflected by the reflective mirror 1 106 and incidence of the 
transmitted red light is carried out to light valve 1 00R for red light on the other hand, green light is reflected with 
the dichroic mirror 1 108 of green light reflection among the colored light reflected with the dichroic mirror 1 1 08 - 
- having — the object for green light — incidence is carried out to light valve 100G. On the other hand, blue glow 
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also penetrates the 2nd dichroic mirror 1 108. In order to prevent the optical loss by the long optical path to blue 
glow, the light guide means 1 121 which consists of a relay lens system containing the incidence lens 1 122, a relay 
lens 1123, and the outgoing radiation lens 1124 is established, and incidence of the blue glow is carried out to . 
light valve 100B for blue glow through this. Incidence of the three colored light modulated by each light modulation 
equipment is carried out to a dichroic prism 1 1 1 2. As for this prism, the dielectric multilayers in which four 
rectangular prisms reflect the dielectric multilayers which are stuck and reflect red sunset in that inside, and a 
blue light are formed in the shape of a cross joint. Three colored light is compounded by these dielectric 
multilayers, and the light showing a color picture is formed. With the projector lens 1 114 which is an incident light 
study system, it is projected on the compounded light on a screen 1120, and an image is expanded and it is 
displayed. 

[0182] The personal computer 1200 shown in drawing 36 has the body section 1204 equipped with the keyboard 
1202, and the electro-optic device 100 which forms a liquid crystal display screen. 

[0183] This invention is not restricted to each operation gestait mentioned above, and can be suitably changed in 
the range which is not contrary to the summary or thought of invention which can be read in a claim and the 
whole specification, and the manufacture approach of an electro-optic device or electro-optic device 
accompanied by such modification is also contained in the technical range of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which constitutes 
the image display field in the electro-optic device of the 1st operation gestait, such as various components and 
wiring. 

[Drawing 2] It Js the top view of two or more, pixel groups where the TFT- array substrate with . which, the. data, line.. 
in the electro-optic device of the 1st operation gestait, the scanning line, a pixel electrode, etc. were formed 
adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 
[Drawing 4] It is the B-B' sectional view of drawing 2 . 
rD rawing 5] It is the C-C sectional view of drawing 2 . 

[Drawing 6] It is the diagrammatic top view of the pixel electrode in which the potential polarity in each electrode 
in 1H reversal drive method used with the 1st operation gestait and the 3rd operation gestait and the field which 
horizontal electric field produce are shown. 

[Drawing 7] It is the diagrammatic sectional view showing the situation of the orientation of the liquid crystal 
molecule at the time of using TN liquid crystal with the 1st operation gestait. 

[Drawing 8] It is the diagrammatic sectional view showing the situation of the orientation of the liquid crystal 
molecule at the time of using VA liquid crystal with the 1st operation gestait. 

[Drawing 9] It is process drawing showing order for the manufacture process of the electro-optic device of the 
1st operation gestait later on. 

[Drawing 10] It is the top view of two or more pixel groups where the TFT array substrate with which the data 

line in the electro-optic device of the 2nd operation gestait of this invention, the scanning line, a pixel electrode, 

etc. were formed adjoins each other. 

[Drawing 1 1] It is the A-A' sectional view of drawing 1 0 . 

[Drawing 12] It is the B-B' sectional view of drawing 10 . 
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TSrawing 13] It is the C-C sectional view of drawing 10 . 

[Drawing 1 4] It is the diagrammatic top view of the pixel electrode in which the potential polarity in each 
electrode in 1S reversal drive method used with the 2nd operation gestalt and the 4th operation gestalt and the 
field which horizontal electric field produce are shown. 

fDrawing 1 5] It is the top view of two or more pixel groups where the TFT array substrate with which the data 
line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, etc. were formed 
adjoins each other. 

[Drawing 1 6] It is the A~A' sectional view of drawing 1 5 . 
fDrawing 1 7] It is the B~B' sectional view of drawing 1 5 . 
fDrawing 1 8] It is the C-C sectional view of drawing 15 . 

fDrawing 1 9] It is the sectional view showing various kinds of cross-section configurations of the climax section 
in the 3rd operation gestalt. 

fDrawing 20] It is the sectional view showing various kinds of cross-section configurations of the climax section 
in the 3rd operation gestalt. 

fDrawing 21] It is the diagrammatic sectional view showing the situation of the orientation of the liquid crystal 
molecule at the time of using TN liquid crystal with the 3rd operation gestalt. 

fDrawing 22] It is the diagrammatic sectional view showing the situation of the orientation of the liquid crystal 
molecule at the time of using VA liquid crystal with the 3rd operation gestalt. 

fDrawing 23] It is process drawing showing order for the manufacture process of the electro-optic device of the 
3rd operation gestalt later on. 

[Drawing 24] It is the top view of 1 showing the various examples of a flat-surface layout with the climax section 
and the light-shielding film which are formed on the opposite substrate in the 3rd operation gestalt. 
fDrawing 25] They are other top views showing the various examples of a flat-surface layout with the climax 
section and the light-shielding film which are formed on the opposite substrate in the 3rd operation gestalt. 
fDrawing 26] Drawing 26 is a top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 4th operation gestalt of this invention, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
fDrawing 27] It is the A-A' sectional view of drawing 26 . 
[Drawing 28] It is the B-B' sectional view of drawing 26 . 
[Drawing 29] It is the C-C sectional view of drawing 26 . 

fDrawing 30] It is the sectional view of the part where the scanning line and the capacity line in the 5th operation 
gestalt are prolonged. 

fDrawing 31] It is the sectional view of the part where the scanning line and the capacity line in the 6th operation 

. gestalt are prolonged. . - - ~ - . , - 

[Drawing 32] It is the top view which looked at the TFT array substrate in the electro-optic device of each 
operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 33] It is the H-H' sectional view of drawing 30 . 

[Drawing 34] It is the example of the electronic equipment using this operation gestalt. 

fDrawing 35] It is the example of the projection mold display as an application using this operation gestalt. 

[Drawing 36] It is the example of the personal computer as an application using this operation gestalt. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

1f — The 1st storage capacitance electrode 

2 — Insulating thin film 

3a — Scanning line 

3b — Capacity line 

4 — The 1 st interlayer insulation film 

5 — Contact hole 
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6a — Data line 

7 — The 2nd interlayer insulation film 

8 — Contact hole 
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Bo 

3 9 ] ff!&®MMt±. WIE7feaElSlO«««±K: 
fE«©«^7fe#£eBo 

at t -f-s it*3S 3 6 nteow&fti&mn. 

[SW#Jg4l] aWB«-T-»Kf4, BulB^^a^^^ffi 

4 3 ] WIEfflLh 0 giStt, tul5*^S«±ro« 

[»3jWi4 4] *WE«±0ttM\ Ei*K:j*fc aware 

IBM $ Mft bfcWIEH*«BIR»-*WS-t-5flWcKJE5 
Bo 

[ 8»#S 4 5 ] WISlR^Stefi!]©^ t) ±# 9 SB t , Su 
SrWKi-t-S 811**4 2 E«©«**^8«. 

i Sr#«i:i-5Se**4 2 fEiR©m$S3te^£S. 
W*i4 7]. W*35l75S4 6 0l^-fit*»lO0«. 

[000 1] 

H*«Bk:8«iP * Hsmffiwtt^art * * J; 

«aRtemft**Sr»ffli-5«tBlb9>'^4'' (Thin F 
ilm Transistor :WTjIS:, TFTttt) Ki^T* 



5 

[0002] 

10 OTi6i**JiMlft«Mi©«ffik:«J|^fc5i:) " Z<D 
hitisttTLTL4 5. L^SlC, TFTJ^f 

j7-?hy* xwsm<Dnx.yt&mn<Dm&K.tt. t f 

BiMU'lBllWfi $r * y ^ V ^W»f 5fc*OTFT4 

[0003] ^:t«li> r©J:.5-*s*^D-cv^ 

tSt*!^- «■ ft£ tt T F T T W KB? fc ^ 

9K«asno|NIRt) t»«ti.fP, £©»*fcJ:9B 

30 [o 0 0 4] *t*ttfeXtt, i©J: 34#iEIM'TF 
^«ffiTOJiraifegt)KSrM^.tf^»SOG (Spin On Gl 

ass ) wm^maK^hmaL^x. mmws^TmB 

£ B#5 1> S tiX v * 5. 
[000 5 ] to*, HRfcJ: ©«©WS*sHtttt?tt, 

9 1 LT!E@tt©mte-CigKli-3 t KIWI $ 

titzwmmm*tt$mM<ontiL&mmb isX&m&vm 
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Itt©«ftCJ: 9 mm Loo, #5«{fcffitt4rfllttK:7 
w— AXf±7-f — /wK«»T?Rte**5 1 SfcUmW)jj 

[0 0 0 6] 

■ ttBJfeab.S. J«||»fclB****:fT5;fcft©W 
* tr yf©f«l:i:#o-cW«a ft. 9 oEmT 

F TfC*5itJp-T5 £ix ?> ©EHWT F T (D'&mtK 
[0 0 0 7] ttjx5bfcPimmffiTOS^$fe^)KSr 

-ettyiwfl ttaiWRi-'S tStHtt&fc mffx 
l sRteTO**-ettfr*i«Jfcffi»»t-*lli*«aiK:W 

KiJ:!Jlf*m«i:*H«am«ioni]BI!*, aWTFTO 

9 tJ£< &5ft«\ ffiHSTf SIII3R«ttmK:^ 

TfT*riS»Sr'^tK»«)Ott*) LT L£ 

5 ttMJW3iai$*k3 t » m^fc^K^Efa^&as 

L. KZ>m®*&ftm\z. J: 9 #v ^"T r. t 

CTM^cdH nfKlft#*K< feotlf 5 i 5 rajftftji*- 

£L5. Wc, SBR^y^-OlMllKbKJ: 9*BP^-r5Pi/ 

[0008] #3gBJ«t±i£ U-fc|fflJBjSfc«**-**t*:t> 
-gl!j6fcfiH-t-*«ft*#«MC.OElSl^Ai:«mffK:J:S: 



5 

[0 0 0 9] 

HWit#*i-5fc«>©#a] i 

5f lltt, WEH*«*fc#fiE11*5*vfc*tl6JW« 
Jiff i 9 ?>< Lft ^ £ SrWR't-fS. 

[ooio] *«w©»im»*¥isittt» ** 

£9#< Lfci 

20 [0011] r <DWMmWib LT, 1 HJxte^ 

1 S K(HBtt3F3ttf*a-C*>8. 
[0012] .6t±®«ritK J:Jxtf» -EWCJlfcStttt-C 

WtJMc J: 3«^5MW©Efl*ft©»£«M6*rt-3 

. [0013] l m^3t#^tt«:> S&IS 

30 ^lS^Jd, Sv^fc*4Stttt-eJ«ttS*u5»SfLfcH 
mw&?% \zMfe-fz> «Hi-e& o T , .DM2ifi*mttTfcU* 

[0 0 14] «>«v^ S(rlE^2S«{c x 

ttt'fcot, Bufs*r[6jmar^^;$^7 v c^±9^Sr* 

[0 0 15] ^lS«t-^$tb5®±Ji 5 9lE|5tt. ¥fi 
fctMS* 1 **±K»Wi fc EDUl.SraWLrTJK/a*^ 
' 5 t £V\ ' 

40 [00 16l.*fe, f[2 S«J-^$tl,5®±.9 S5fi, 
[0 0 1 7] ^±9 95«. ±#4ftK»J*S*b\ 

[0 0 18]= &h9tt(Vriti~««»Cv E^» 

l ft. 9 , as ^ n -t * «t» fc jiu 2« t mmmM t © m ic .. 

[0019 ],*fe. »»<»CD!mft**i6«ottKK:it:C. 
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[0020] Lfc.#^ <DmmnMv>mnft. 

flS± 5 »±Ktt«t-<5 1 J: w\ 
[00 2 1] BfcUt** ©li^«@<Di^g|5 

[00 2 2] WfEP^ (DiS^m^Wi*^ 

[0023] z(omm\zxtn£. mmft\z£zm&w& 

fc ft\ tr y ^aWM (C ft o T t> M p 5 

« a> 5 -eft < ^nytmvowvm&zmm-tz r t 

So 

[0 0 2 4] ffiJi9g|JWff^«v 'M<tt3 0 

[0 0 2 5] r©a#KJ:*Uf; «tff!9»±D*««-C 

± i ft *'* t»« 9 ±»f e> i > 5 fc » s mm* z. a-u^is 
c-c/h $ < ft 5 v wimmz tzm&wtf&m±*tmik u 

[0 0 2 6] S**ffeIiSTN (Tw i s t e 

d Nema t i c) ifoi^bft ®±<3gPtt, 

[0 0 2 7] -r<Df£«KJ:;h<tf> TNMtt, ^JEMEP 

tcEA-rsfcft, z.(D£ 5 fcTJftaD©**^^-/^^ 

ttfeivO **Ui» W*WB»K:i3ttiTN*ft©Jiffa* 
«BBkHBo-Clft*'K:/h*-< ftoTt>, BXm&ft?<bK:' 
*J^^5TN^f B wSJ¥^5-^LTv^^^ciffv^S^!fft 

EiS^A*fi*H-SfcftlcJl»«s»BW&fc*< Sftfcifc 

[0 0 2 8] £fc v rwfiurm, TNiSlrof iir- 
±}c tJ £ 7" i/f ^ h A <om% t *± 9 A ©<ft® 

■mffi«W*««"-T?tt#«»^*a5*«)»J:»SiiiK:«li " 

-c h£ fc ttfSv £ ft 5 £ 5 Kffifa-r S„ r 



(cfiv £Effltt1B#& 6 JtSSflC^ ; C tt 6> Po 

[0 0 2 9] *fc, maOfeSMMfj&SV-A (V e r t i c 
a 1 1 y A 1 i g n e d) 8£iSld>t>ft ^-h9 
fUtt, «ufS^lS«©5J£Bfc*fUTB&aaftffi!)ffiSr^-r 

[00 3 0] 'i©««li:J:*ni» VA«*tt,-«ffi«SPP 
in^fi8-Ctt#jKft^*s»*«)^*4Effifj:«^fiEft^ 
iit ft 4 J; 5 KEffirTSfcft; fl5$ftgft5T*ii!B©^ 

tBM^t- K v tB©H±W-5Efc*» ft 4 KHflt ft fHgff 
SftH*^@©fi5^i:©M#'e> VAJSf B ©MJ¥d5— Jfe 

[0 0 3 1] *3mn%i, l ^3t^*rom l S 

[oo32] z<D¥-is.m±. m&mimmo&mim* 
[oo3 3] z<DmmK£titf. ir-?m*?M&mm<D 

[0034] *^^W^2ma3t#g«liv «»©H* 
m@SrW-r5»lS«<!:. MiBBXmS^lRlElt^H 

xmwi $ tvs ^tz.mmmmw®m\z.nfo i>; striae 

[0 0 3 5] *5§W©Sg3m^#^Stt, ^m©®* 
«i*r*-t-'5B'I»R2:, HufBiii«mS»c>itl^E«$i% 
fc*H6J^Sr*i-5^2S«t x HufEmia^irBtifE^ 
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[003 6] *»W©*4mft3t^*«tt»-**OliIJR 

[003 7] *&w<Dn 5 «*ote*3g*W\ Hitfc*©^ 

fiJlEx- * Ik t IWB*3Hl7?B**bfeflWilc»*S*v* 
l> JJ **:fcfcES£Jrfc&$c©ifi^S«B±:, ■WIE?*— * 

*©«ft*#i«frfla*B5K:»j* £*V7X¥*MB £ > tNE* 
■?-**R©WEjfe!Ei»K:JBo fc««©*«3t¥«»K«*B5 
fc^jfcSfrfcflE-L 9 tWB*SE»fc:iG5;frlRl 

5 0 

[0 0 3 8] BufEfil± 9 IH5«, IWB*SE»fc» 5 S*Ml 
©WfcfclflMftLTfc.fcVN, 
[0 0 3 9] tWMLhOtott, JS-hWiE^SK 

[0040] MIBS*Mifi> jfeffiti t RJlKijgjft bfc 
5 , *SMt©fH«-tt::f&»!8£:fr r. 

[0 04 2] *Hil©l6S^fgfli, 1ggfc#©5* 

BtriEx - * t flilE jfeSMi-cH * $ iw 

Ml £ fltl1B££*K«tt * frBfe{t-&frt(reB*itCK:iil 

flfrlB§|^S«©WIS-r-^«»=.fc v ofc 



«©«&3fc^SrW&ffifc»/*£;h;fc&±9&£, WfBa 

3ft^s«© wse*£Mhc » o fcfg^©m^^^Kfi!i* •• 
Btc^j* $ ttfcipasp t tfriEx- tm^rii o x~ 

[0 043] SulS¥Sgi5l±> Wfa*at«K:fiofc?S*l|f- 
©fg¥»-^bTt><tl\ 
[0044] •IMBflS±.9*5tt v WJ:#3fii6S¥Sfc 



[0045] BglBS4Ml.fi, *SMtt I^JIfcJ&fcjLfc 
. t5. 

[0046] *fc, We^*«tt. tuiElR^ S^©tulB 

[0 0 4.7l.3k»W©»7mft*^««f4x «ic*©x 
mt&T - * B t .WIE*ME«l-eH* hfcfiWfcteJBjS $ Jx-*- 
Ml t tfrfa&$*£&K £ ;W5fc«*fcttrf3PBIMtttfc a 

S&|ES(I^S«©WfE^^Ml^?Bo7t® 
*fffS^^St5©BtlBjt*Ml^fSo fcffl 

[0048] m&M.±.» »»» iMaM»Kft 5 m-mm 
[oo4 9] «iriES*Mitt, MHirajpfc^jftbfc 

#5. ■. 

[0050] mrlE^S«(i, tulBm^S«©* 

mk u\ > : 

[00 5 1].4fc, SWEX^StRtt,- tWE3H^-«R©* 
B5K:iWa*aElll«sjit55.««»!:»^: uyt«*r^J* tu 
IE*^*«©m^3t#«Jgfiy*E*¥S»--t-5 - i: 

[0 0 5 2-]-*j5M©JB8-m«i**»1»H:» ^*©x 
-^Mlis Wf2^-^Ml»-^i-5«fR*©*3cMli:, 

• mi t MtRik£&\z-mn$ tiwmHSr&msMXjtMiz ta 

• i|c^cM^.1-5Bf)l^»^s«©m^7t.^«:ffla«s^-^! , 

, fg«^MlSi-SMIB^S«©S^3t^««!l*Di^^ 

- j^^fc^pa^t m&r-fni*.& ^'rsj©* • 

• [005 3 ] WIBSSi 5 gBfiv MiE*aEMl»-fii;5 : 
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[00 5 4] flftGgftttlfi, *3SE*i: SMiK^jaUfc 
[0 0 5 5] KnE*^atKH:, huIE*^X«co« 

[0 0 5 6] MIB^T-a&Kri, lltHE*^-^©* 

[00 5 7] *&W<D% 9 «8fC*©f* 

t , m&m=Fmm<Dmi*yt^V!)'xwmm t ttr 

IB»ift'a«©«(0t*4fe'ft«*iBfc'>)te<' t 

[0058] iwe*±q »w\ Mfa«^««±o^«# 
&±mmzMf&isinZ) r. t ass* u\ 

[00 5 9] Sfc. iMEJS-htfttB:, SV^j%*«*tt 
[0 0 6 0] S£.'MC&?£tefl«>29-±as9flftfc, 

[oo6i] sk±.<o*&m<ofi,%.ftmmmte xtiti. «t 

3. tot, *au»«)MiW«rSf 

So' 

[0 0 6 2] -tL-c:-*»TO«>r:o-J:5'4f^ffl&t«&o 
[0 0 6 3] 

S-^Tt&BJ-rSo ■HTO#Jt«Wltt.- #389§©m& 

[006 4] (jBi xlk»iM) *$mv>% i njs^tifc . 
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2©A-A* »rffi0-e*>9, 04f±, E12C0B-B' Br 
litfct)', 125(2, B2CC-C WffiBIT'feSo * 
7C06 tt\ 1 HRteB»^fc*J»t5#«Bfc*Jlt5m 

■^©EA©^fc*rB^SrffiH-e*>»), H8tt, V 
[ o 0 6 5] m l fcjavvc, Jg l JHtoMMcttltSttft 

feUPtifeftOT F T 3 O «St h Jl ^ 

TFT 3 0<Dy- ^ffi&ftfcgBBfc^ftTl^o x— ^ 
!*6'alC#*atfBMMt*S 1, S2, Snli>': 

5»iUTtfiV\ *fc, TFT 3 0<OV— h\Zi£&m3 

SiSat/^teCill^fGl, G2, Gm 

B3i€ffi 9alt TFT3 0OKW' Vtcm^Wfw^gc 
$K"C*5t), ^!/fV/sil^5TFT3 OSr— ^ 

ai^MJJlSiM^Sh S2. Sn^ 

tufsr, S2, - N s'nii; Mfa&m m&rs) 

^©E^^^k-f-Sdir^i*), X«iL, I® 

fcB«lfS#^ y - 9 -T Z> © V5 <* fc , iiti9a 

[0 0 6 6] Hi HJfe^^§T*tt; mi^L7t^j|5©#a© 
^felEil)*S;© 5 *>, 1 HSteJKtt^Srfflv^-CWftis 

5JSA©*Mk4rigltoo, ? \y-K^\±y ^—;v K/l 
so [0 0 6 7] lEl2IC*iV^T. m^3t^g«©T F T7 U 
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a (M9a' ^«t«9^^$HTV^) #K»*fe 
^l6a, ££$ji3 aSt/tii3 b ^tSlt 5>*VC^ 

* ^ h ;V 8 Sr/f Ut^l 1 a © 5 K U' 

a' J:5tC^H3 : a*SEe*tU-C*5«3, * 

Si® 3 ally- hSffit LT^Ig-f 3. ;®i5l:« * 

$iSi3 a .tf^ifce * kv&m-rzmmattA. r 

*J*/MW0S1 a ' £j£3£*&3 a-#y— 
■E1t3;h/fcIB**W j»f^fflTFT3 oas&ttbivt 

[0 0 6 8] gii3 bli> jfeS&3 aKftra-CKlSE 

[0069] *lSaBB«-Cf±4*fc» TFTTWWR 
10±|:^t#f-^l6 a^TFT30^tf# 

^fcJH«) t-i*2 0 l&mtfbh. * 

[0.0 7 0] 3 ©BfSBK^-f-J: 5fc» 

3Sa(4, SS4TF.T7KSSl0i, r.H»-MlSjE 
W£hZ>%Wte*ifa&&2 OtSMfTCTV^c TFT7 
0tt x .fl*.tf5*SR v ~>!> 3 

TFTTW.SSlOKIi, 

V>5o Bffl®l£9 a(±Mx.tf> I T O ... (IndiumTin Oxid 

[ 0 0 7 1 ]-m*v *J-|*]XtS2 OlCtt, ^©^BtC&o-. 
fflttff 2 1 2SRtt jVC*S 5 , t <D~FWK it. 9 t£. 

v^teS^toB'f^QEip]*f!!®* s l£$>fcEi6]^ 2 2 
lt6>tvTV>5o »l^m«2'.ltt«*.tfv ITOteif©.' 

[0 0 7 2] TFT7W1S1 Ofctt, ,.#M^S®9v- 
a iJlgWjrt-Sttltfc, #®*m^9 a Sr*^ s^V^I* 

[0 0 7 3] M|6lS«2 0Kf4, JEfc:B3lc^H-«J: b 
&77>y?^h!)?x ZftZfiZXHSt 2; 3 d*Rtt 5>*u 



(9) 

?f^ITFT3 0Ofi*I 1 aCDf^JV^m 
Ula 1 ^{£Jg« y - 1 b ft tWMU* K w V«H 

t£l c KftA-t-Siwitt^CV^ MJw, «»2 3lt = 

ff'fta>#Mnffl$a> 5 *>x-*i&6 a fciBo 

ftfa&m 2 o kirh- bixfcas*Bi 2 3 -ea»ti-« ± 5 \z 
ffi&VXi>&v\ .... ... 

[0 0 7 4] Z.(D£5\Z.ffi}&£}n, Mm&&9 a ittft 
«@2 1 t J: 5 IcEi^McT E T.7 MS 

. mi 0t»lilS«2 0-4:©Mfctt\ ^©v—^W-i 

®9 a*»feO«ISL*sW*P*ixTV^J!CV^*-CElRlJHl 6 

wa;sM©eitsr0fjfetf ^ *© ^ 9 ^ 7 ^7 ^~ 

[00 75] JEfc. T F T7KIS 1.0 ilSfCOiii* 
7s-T yfy^fflTFT 3 0t<PFflJ-(4> .TiWfelMlll 2 
#R»tfc*b-0*3. Tifi^Kl 2»±,- ,T.ET7Wi 
30 «"i OO^ffifc^jftSi^.S-fcfcJ:^ TF.T7K1 

no ©sffi©w*^i-*5tt.'5^^v &a?&\z.mz>m 

g (;yK-7"F->y^- W5^)., PSG..(yy> 
y -Jr— ; h#7;=0 > b sg (jSo vi^.y .*rr- htf? 
t.) , bpsg (^oyyyvy^-F^^-ft^o 

[ 0 0- 7 6 ] ^ 1 *Jt»ttt»r±v ^^®4-a,Srl«ffi«- 
40 K u-T 1 e-a»fei£RLr$S-l.*flS»«S lft 
• L % rtu^^l^^5^*^3:b(0.-§|J^m-2.§a^*«; 

mtu^-h &m0*^Astm&i$f& 2*i&m 3- a- 
. \zmmi- ztiLW.fr bMWvx z ^ h <ry%m^M^s $ h.- 

TV^5, - .....J ' .'■ -• 

[0 0-7,7] ia ; 3(C*5V>-C > IS^yf^lTFT 
-,3 0,(4", LD.D- : (Lightly, Dopfed Drain). PiiSr^ tT 
t *3«9\ ^^3r.a , S^ifeSIS ,3.'a *^<D@#fcJ: 9 ^ 

so a' , jfe^3-a i^Ijfa.^ffiitS^- Mfif- 
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*ttJll a 1 dtOMMKW 

C S a 9 Y 5 RTfm&& K V* 1 e ^ 

ii 3 * h#WW8 ##*#j*£*bfca5 1 JHHM6 
«tJ8£4«&$*v-0^„ JElc, f-?l'6aMfl 
JimiftfHR 4 CD±tC{±, K W >m® l'e^a 

intern 2mmmmm i ©±Bfcw»* b^-c^*. 

[0 0 7 8] S4 5 IC, H2-C4t*»cffl|WJf 

3iS§!i«l9 a©"M'BliiC'ttfltt-*«-m*©*jH!P«i«i!i 

i?»6 aOTfcfi, tfii3 bO^gE^T*— *igJ6 

I o o 7 9 j n 3 Rum 4 fc^-t- i 5 nig i nmwmx 

\*m^ TFT7WSS1 0±fc*SV*T,fr?*— ^rjfte 
'a^TFTSOtr^b^—^Ike aK&ofcSMJg 
lc\ $20 l*S«»«:itb>tTV>5 0 C*Uc«fc9, 9*- 

[0 0 8 0] HI 5 fc^f i "5 HI 2 T*±TieffiP«1- 

Sfi2 0 fcKtf 6>tufcaE3t« 2 3 «fc 9 #fi©fflDf 
JDcO^fP© 5 *>i£&m 3 a ICfiofc»^»e**fT:*i 

9 , &omxm 2 3 k j; 9 p«*iw*srt <53ta 

[0 0 8 1] mSRXfiWSlZTrrtXHzmimi&MI&X' 
tt#le x TFT7KI«10im^tf-^«« 
iii-Stt^atft'of+ifiSrlStv ^te*MB» 3 a izfeoitm 
1&2 0 H*mftt>tlX\<^\ EUC^i-J; 
5fc^**l3 bWBofei«l:t2 0 1 SMRttfc^J: 5" 

9> ALL 9 » 3 0 UWBjfcSih/O^. -tLT, B^m 
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U9 a©^fi % wOffi±9§S3 0 1±\ZBI$Z*IX^ 
[0 0 8 2] cctie^lLt, %\%mMmxn 

[0 0 8 3] fip*>. 0 6 (a) »C^-t-«t 3 fc, n (ffi. 
*«*«:*&i-3JHW , FK:a:» ®^m^9 aftfc+Xtt 

m&xmmw&9aimwiZiT,5o ^-©^ni6=(b) ic 

7fH-<fc5fc, n + i#|©!?^-A'Kt^iii'7w-A 
%Afftt«{dDio«fi:fitt(±s<E$tu; :on + is@© 

■ ©^ttttSte^ttT, fl»K:|B]-att'T?B3R'*li9 a.^ 
^!6$H5 0 tUT, E16 (a) RXfme (b) }C^L 

[00 84] me (a) 6 (b) *>6>^i»5J:5 

30 [ 0 0 8 5 ] ^-'i'TB 3&tfla 5 fciSi-J; 5 fc» 1 Hifc 
»»Ttt, '$£13 8 fc»o7t««K*±9aB3 0 1 £ 

®j&u r.©«±9»3 o i ±\zmmztitcmmmm9 
$tufcw*«e9 a©^#iEi^isime2 1 twsgptd 

1 *"*± 9 g)5 3 0 1 ©SM (« $ ) • <Dfttc\m& 5. C 
ix£*|-LE14»'^-r<fc 5 x-^i^6 afcML-Tfi, 

(6]mM2 i t<Dra©8EBtd 2i*< w$knMv>±nft : && 

40 fe5.tp*|M«lJ:*J»75®iSm«i9 a t»|Rl««2 1 i:© 

ra<osgg£D t ctc^ s i o \zm 2 o i &m&r 

5 0 C'r-e, ¥ffl^UfcgB^ld*5|-T5W*«@9 a<om 

.BcfcttSifoS/I 5 0 ©-fe/W^f-^ s/7*D t ©Fb^^D- d 
2'^±3 0 0 nm©H#^!9 37:oJ: 5td-r5„ -f"^*? 

yZfD i©KK3 0 0 nm^±Og^^D5i:7t&»t 

5 ^Tf&ft# 5 fc «> t?fe 5 o 
[00 8 6] t£oT\ H16JC^Lfc«m#0^ffl«C 
so 1 »C*Jt>T, m$iWM9 a t^fS]®g2 1 ioraidfclt 
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9 a MomBRw 1 14— jt-es>*fc», ra^w i 

m 6 U7t«*»©i84fe«*c i icij^-c^mffH^ 

««Cimi3rt5«A©ElfiI 3 FA4rWji:-C#5©"Cfc 

•So 

. [0 0 8 7] W, B4fcSH-J:5fc» ^-^6 al£*t » 
Pi d 2 tftt < $ r. i K 4 9 !8W»^»fe 6>H5 i i tt 

[0 0 8 8] «±©8*, % 1 St«fi»«»!: J:*ttf, 1 H 

«m#o*^is«tc 1 1?(4, ®±!9^3 o i \zmm 

tS9a ©^SrEMi-s r t T\ 5 r £ 

4 9««#fc4*SiMB&<£«^5fcl^N-> «m#© 

a*cs<D^t-45-s^Sf{&M-rso r©4 5t-^m 

IfK: 4 <£>|Efa^F& t «Stfc 4 5 «A©E.lRl?Fft * 

.i-fc.*©a3tefli2 3 t>/hs < r^ftp. «ot, 3ta»t«* 30 

[008 9] B^K#8I^#©W2EK4;fttf, i&i&Jf ." 

15 OcoaAT'n-fe^SrffilKcit-f , Ki^fciaitS*, 
#En*Pt-4?)ffiA^* s ^»-il><4 5»wi-5fc«>lc, - 

tf&mX-hZ. ■.«*,.fiIWM-5M*l«9 a W©" 
FbIBKWI (i5#I) Sr. ;:<E>$fcJH::*S»t3Bi3MB@9,. 40 
a t*H6]«@2 1 iOMOffiJtd'l 4«?M< (SPo. W*. 

i<diw'.LTi,'*5k, 4 zm&mm&.-< 

D (HI 4RXfm 5 #fig> L-7tco-C-f4> iiSNIj? 

< -r 3 ^ t m < *mKtammi-&mwm 9 a ra<^ 
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H»4, ±5ELfcmi^.Jfe^flgw4 5(c, *mJMS£C3 
fgigctc*>V\T©^fiS 5 0©Jf#d 1 £ (08?Lf2 1 . 
5 /i mgSttt) i*tcS^m@9 a <D*g&# 

£ 5 tOttOKUC *i V ^Xizm&m 5. 0 J¥D £r 

JiffbSr+^K:.(.«^tf3MmeA^) Sfcfi^lii: LB. 

Xtttt 9 a IHXDPQBKW 1 3rSK#> fctu^JEfctt, ««B fc° 

[oo9o] mi mmmmx^m^, h s fc*s^-c#* 

L<ll 0. 5D < Wl&5BB#SriS£l;2>4 5fc 
Bl^ma9 a *r5pa5E«i-5.. ^^f4, «rA<pJIVD«s 
H*m«9 aM©IBRBWl ©2ffiF6i±fclW»U4v^, 
4 5«ft ©ESl^ft *s«R^b-f « *» T-fc 3, 
It, ,dl+300nm (t;>-^) ^ D ^5 
m&Zmz-FZ 4 5 ic^± 9 U 3 0 l Sr»j«-f-5. BP 

^±9$P3 0 1 £15:^3 0 0 nmElli^SJt? 
ft •) ±tf tuff, 4 SJB»«jWHffl±<iffi<b b^<e 

t«a%H<fc©i«flliMlftSrH-5 fcftfctt, IWBtW 1 -^IBISI 
W 2 t£ 5 -< < $ < 1" 5 ■© ^*"^J y h % & , ^S^- © 

1 */>S<t5- il±"C#*V\ ^^T?, Wl^dli 
[0 0 9 1] l5Safi»fB"Ct4< ffi-t 9 SB 3 0 1 K 

&<Dm&&mir.z£5Kmj$,-rz<o&Rti\,\ / \ r©4 

@2 l ;kv>W<Dmm* 1 Srffi±9SS3 0 loS^S:*^: 
L5ffiB«-r5Bj««^9 a-moPQHIW l-SrSEftS r. i: 

[00 9 2] U±tZW Lfc^lh 9 SIS 3- 0 1 it/ 
|3a ^T.F-T 3 O'^^J^SVmil^JMfiKMt^flt 

• ISlOt Sfttmtii 9'- a i: <7?rat-ffi± 9 «»J*fll'0*(* r - 
JSMfttiiaPJ^J* t-fc 9 , T F T7. U-f Sfel .0 ±©»< 

, ISrxyf y^Mlf |c J: 9 ±§«»bfc 9 , TF 
T7W *S i aoiii Pimm© 9 : a.t <om \tft&t: • 

■ 3 m wMmmmio&ft&^-y * >&*smwzjz 9 ± w • 

l-^.Lfc 9 i-5C t f-4 9 ^fc®± 9 SBV 
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3 0 1 ©-t©*^fc:S'jttfc9Jofc|»ffiJ&Ri: bTtt, 
ffii£;h,fc¥R^Xfi¥ffiR^> £b<f±«2©«IWS 

\Z s 0 5 UfcjfeSiS 3 a 3 b ©#i|ftg|5te*J- 

So rhf)«SrTFT7WSjgl O^g 

tB*fc3fa©i« s <r>m±. r> u 5±5i^LTtJ; 

4 C3?fo§©El6pF&as/h$ < -c*tf ± 5 *WiB»tt«r 

[o'o9 3j 7 (b) can 4 * 5 ic, jginjg 

78tt-C»4#S L< tt\ 8£iSJf 5 0 IJTN (Twisted Nema 
tic) »ft*>fe«J*$it-C*J$, t) §B 3 0 10«ffi 

TFTT^Sfil 0±»C*5lt57"U-y"^/V- 6 ©^ 

[0 0 9 4] BP*>; H7 (a) CS^J: 5 K, TN^fH 

0 a *S»*6<J»w««nBfct5»^fT^^iet ft* ± 5 fc» 
10TFT7W1S1 0ivfe#l«j**R2 OfclfilH"C«* 
* CtiZ «fc o {cgB[pji-5 h *fcmERiJPttfli-cr±, 
fcPPT*** 5*U;/fcJ: 5 1^***^5 0 a #&KSd»& 
SEfc5i*)±^5J:5l-BaiRi't-5. £©*.»» 07 
(b) lw^-TJ;-5 t-> SS±5aJ3 6 icfllffifcf- 

&±(?&3 0 1 tMl^S*S2 Oicora^fcV^fi, ft A 
©«*d ltfMHffiK&oT&^tOh^fcoTt^ «A 

fc«ftftlfl]*ftSr*#»jfc5r fifc, m7 

( c ) t^-TJ; 5 £T NRfto^uf /v- h A 9 ©«#?j 

-Ji'9jW3 0 1 i*HSlS«2 Otwraidfc^-Ctt, -ftHcO^ 
0 a tfiS*r*(6]Jc:i:*>±^5)^S^5 o b 
*s*± 9 95 3 0 1 <Dtfmz%-!£ U i *U= J: 9 EflttlB 

jJSo-C, i©±5*««tt#I«iiaHK2 0^»T-FTTV"< 
g«l 6lcJlE3tffltSr»i«UT»-t-J:5l::-r<5i:Av\ 
[0 0 9 5] ^v>filH8 (b) ic^rf,}; 5 DSijUb' 

^f®T?«\ fS*S5 0' ft, VA (Vertically Aligne • 

@±9gB3 0l' Sr^lt5J:5»cLTt>J;t\ 
[0 0 9 6] BP*>, 0 8 (a) fcij**- ± ? fc x V AffiS 
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ffiWW!.TfflLh»)«3 0 1 ' ©flllffifcx— /^^^FfiE-f-S 

5»3oi' nTttz&tiPmttmgitcb&wmnm 

9 a©»^i©P5#-C» 198 (a) £:i3l73ttA©JiJ¥ 
io ••Das-^UT^^5*&fciEv^A»*K*ElRI«ttB* s H8 
(b) ®J:5fc#fe*v*. ' 

[00 9 7] «±»W LfcJB 1 3ft»*ttTtt. I20l' 

^7^1 2©±ffi©I£g£CMP (Chemical Mechani 
cal Polishing) tea^K^tjipfefcBUSiiKij:?), 

[0 0 9 8] £©*flfiffc*&a©fftfc» :r-*$il 6 a 

20 3 a jSrMtcA^Mtc&h 9 ftftgj* LT t J: 

[0099] Lfcm i msjt?«-e»±, h* 

yf^ITFT3 Ott, L<»±SI3{C^L7t 
J:5KLDD«3SS:i*o^ fift*y-:*f|*l bXtf 
©it* K w-T isffiH 1 c ^*fi«b©fiT*>ii*Srfi 1 t>*V'> 

llHi^lS-Ctt, IS^?f^«TFT30©^- 

i e ran i <@©#.es bfc *sw>v>f- bmmt vit 

i*b6>©Mfc2«K±0^-bm*8SrE«LTtJ: 
v\ r.©J:5^=.T/vy— h£J( 
±-CTFTSr«J5W-^»i, ft^y-^MKW 

40 MSr<SMi-5rt^t?^5o .• 

[0 10 0] •(»iSBS»*©»JS^ , n-fe^).jW!:, fit 

±©«t 5 4#i*4r»ojii i mmmiztstt&mxst&K 

e^m-TSTF T7 l^WSKffilOKJtria-fe^fcoVx 
T, El9 3r#fiBLTtft9l1-5o W," El 9 ttfclgfcisit 
5TFT7WfflHlO*I*: H4&t5H5iRI*K 
02©B-B' »fffiSU«Ill2©e-G , ^fffiJC^^-fr 
T*tlSBTf*>"5. " 
[0101] jfe-f B 9 ©XS (a ) fcjjrt-J: 5 9zf 
*3H&m. ^- Y^xWRs ~s 9 a >-S«^© TFT 
so 7W1S1 OSrlfU f-^«6 a^f^t® 
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0 1 Sr^-TS. 
[0 10 2] &d0 9©Ig (b) K^-TJ; 51^ i*JK 
7i2j&&fl5£ffl^T, TFT7KII10±(C £3E& 
3 aM$lH3 h rtui: ¥ff LT, HI 3 

lc^bfc^n#TFT3 0Mtati7 0Sr«t5, 
[0103] «fc flftttttfcltt, «2 0 1 ^J&^frfcT 
FT7HIS101IC ^ffiX(±MJ£CVD 
J; i? T EO S (f h7- 3i<?vv • ;*vuy • *sV >r 
— M TEB (ff7- • h L — M 

TMOP (f^^^-^i/-?*^^- 
h) #*S?Srffl^-C, N S G> PSG, BSG, BPS 

Gftifo-yy hytf^JBl* glfcvy a^tt-^SMk^ 

D zi-ymmfrhK <0 ,.mm&m 500~2000nm© 

us&fessr^i-- 1 ic x v . # y > y =»-®l£@*l/&ft 

$*5o j^Wi, 7^7 7^->y = 

^JEC V Dfe^ic J; <0 # y v- V =" Vj^E^Mc-TSo 

rco^y ->y.3^^u, 7tfyy^77^ 
fc£n#g?i#as»m*ii f ^t^m^^-^^-t 
ii?, ia3ic^bfcTFT 3 o©y— bmm&tmcw- 

^<omm, *i#f 1 a .$13 0~1 5 0 nm 

©J?.$, #3;L<»*fa3 5~5 Onmroff^ifclJ. 
lt*g2<0«$M:, J&2 0-1 5 0nm©S^ #f-~£. L- 
< hfcj$3 0~1 0 0 nm<£>ff£i:&5„ tfcl^ MJECV 
DS^ti^yvyayMl 00~500nm<D 

tt, y ->y nyfSrSMufciv 7* h y y 

^7 7-fm ^s/^v^XS^^J;!?, HI 2\Zm Life 
3 0 ffi> **i^3 a^^Si»3 btt, KH^&JR^ 

ivy t^f ro^s^t«Ltts^L> #y 

1 1 i 9 , . y 1 b ^t^ffijgs k w yfe 
$1 <=, is@sy-^^i dst/i«it^-KW>"W^ 

osr^-rs,, 

[0 10 4] ft, @9©IS (b) tltffLT, TFT 
J^iaielK^^i-aTFTSrTFTTWSKl 0_L<£ 
[0105] &K0 9 wis ( c ) b K> *3E - . 

$3a, §*8S3 b,:-|&i^i*Jg2&irFifeffe^Jgl:2;0>: 
£>&5«JHfc&;?I5 <t ^Jx«, .^JEXttMffiC V:. 
.DmEOS^^Srfl^t^NSG. PSG, BS- 

g. BPsCi ¥<o*s y -7"— s-fkv-y 



5. Jim£IMMii« ^ij^til 0 0 0-2 0 0 0 nm@ 

tt> 1 a «rSttfl:1-5fcafcl& 10 0 0 

< C©^S?rtTo-Ct><};l/\ -tL-C, HI 3 V.tzrf— 

& tweawMB 2 fc§u?L u *aei» 3 a ft* 3 

(se^m^^jRv' y vm&m ioo~5oon 
mwjp^jcitafu^, 7thyy^7 7-fissu ! ^ 

[0 1 0 6] RtH9 0Ig (d) t*t±5ts f- 

3 Lfc ± 5 mmmm 9 a t k w^r 

y y^lg^ti 9 , I TOffim©SW3S«tt»JglSr, 

0-2 0 0 nmCDm&izmmV. ± h V V ? 

[0107] £i±o ipl-fi IBK»ffllo«3t*SsK: ± 
30 tuff, TFT7WI«1 0lc^2 0,1 SriBo-Cx-* 
a &B&VX, y*-#m6 a »C*H-S¥^k«LaS: 
Iftftl^ *S»3 aRXf®m&3 bO— gS^ML-T 

■ett«36K:J:5*ftlIl6l5pA«r««U «im#w^-r 
*«JWt?r±«±9«3 0 1 Ki.J:?)««ffKJ:ajR*Elfil 

[oios]- &2 nimm *am<om-2 mmrMK 

* fcMtsmft.ft^MW^J&Ko^T, 01 0*^01 4r 

40 %^mvxmwi-z<, 0.10(1, 7*— m 

^cropimi¥OTffi0Tfc 5 , Hl'l f±, 01O.OA- 
A* »f®0X-fc(?, Hl-2f4 v Hl-0OB-B-' WE0-. 
.Xfcf), 01 3 fi, |ill;owc-c , »fffi0-e.fc5o * w 
fc0 1- 4 »±, . r S mfcmW)ttK&V 5 4«IKl8tJ 5 

W s Pffi0-Cfc5.v jSj-; 01 l Hil 3|c*S^Ttt, # 
so . 01 ftd>e>Bl 4»c^bfcm2H^fl8^*5V^T0 2^ 
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bin 6 i m&j&ifebmmomt&mmK^x 

[0 10 9] %2MMKm\Z}oVZ>®&ffim^\,^X 
fi, Hl»::*bfciSl3tlfi»tlo*fri:lRl«-ca!)a. 
[0 110] 01 0fc:*1-J:3fc, J&25HtetH»-Cf±. 

as i mmmmxm2 o i &*f-*m 6 a 

»e>*VCV\fc©fc*tU iaEl3aXt«S«ll3bfcfi 
ofc«# (E<P, *tTJi**1.fc««). W»2 0 2MB 
fetl/C^S. *LTm2 3fctt#flR"Cfi, El l&tfEl 
2»C^-t-i a aS 

Vi*t»C»ofc»9i**7 0»» (BP*., §it3b© 

Wm 1 f *»fe«J: 9 95 3 0 2 #7l&jfc£*vC*5 <? , 

E 1 2 Rttm 1 3 K^i" «fc 5 fc, *3£i$ 3 a AC5$ftH 

3bfc#u-c¥ffl<k«aa»i(SSixTt^5; -jek:, Ei4 
(c^-r ±-5k»2 mmrmx-te. i s ± 

[0111] Whf&ZMMMffiXfi, El 4 (a) 

n ({ML, nteg$>tfc) #S©7^-/vK^ 

«i 9 a Sic + Xli- -egrt«ftB»«ffiO«i4l±Rli $ 

rotiH (b) ic^-f-J: 5»C n + l#S©7^— /V 
«v S4 1 7 Ao®^m#Sr^i-5 I^BSt U #® 

Sf*m®9 adS|glil$n5o ^LT, El 4 (a) 

El 4 (b) IC^bTt^A^ 17-f- /WKXttl7U 

[0112] E14 (a) 4 (b) 

i 5 fc', 1 SRtelHKi*S:-T»tt, '«mffo**««c 2 

m Wj$\ (X*[6]) (CfiKS|-t-S03R«tt9 aM 

[0 113] ^rtil lMil 2lc^-rJ;5^^2 
ie£»*-T*f±, SLk <? &5 3 0 2 Sr^/fc L, i ©®*± <0 » 

3 o 2±fcE*$;h,fcw#mtt9 a ©ifittisi^ttsge 

mifSr3S*5J:5»--r5. J:9*flE«jfc»4, El2fc^ 
irXoK, &±V&3 0 2±{ClB@$tlfc®^m@9 a 
©i»tti£ t 2 1 t <DEM d 2 &m± <0M3O2 

©gi co^-fclt^feS. r^»c»LEl3»c^ 

i-«t5^, i$t3.aa(;ftS3 btfX&UgBtcMLT 
14, Vffl^SiSJSSHTfct), M*m@9 a'ofcttifi 
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hKfaWm2 1 £o|R]0E§lltd 114, Hifif«4l9 a<0* 

2 1 i©W©gg«D£ 

[0 114] t£oT, El 4te5*Lfc«t#©38£«« 
c 2 te&vT, tS^Blffi9 a t*ri"]^;®2 l twiffllcio 
it SO-CfcS. -t LT, E 

ma 9 aMora^w2{i-^-efe5fc*, ra^w 2 t>m 

10 ft. El 4fC*Lfc«l«|f-0|g^SI^C2fc*5V^rtB'f 

#<0»&tt*C 2fc*si*5*mfffc J:$«ft©Efa*A 
[0115] ffl, E 1 3 Jc^i-J; 5 £, fe&M 3 a 

#*i&3 b<D*mmtttvxtt. y-mtt&m&iM&frx 

V^S©"?, r.<DSB^tJVNT*alEi»3 aM$fli3 b 

xh% 0 z.z.x\&¥mt&m.tmzfrx^z>*Lib, mm 

20 9M9 a t5y-|pimM2 1 k<DfflcomMd Ii5fi</f5: 
(4, E l 4 (c^ Ufc J: 5 l;:4lR&1-*iaXWS'9 a r^f- 

mfavtn*m#>x&mz.xzz>(DX3bz, 0 sfc^2ius 

mmXit. *4i»3 aX^fiifft3 b fc*fr|prt-5?0MiS 
5 OWlfB^-Ctt, MiaSEOTSWtC^^fc 
ft, i©gP^^Rgi-ig 7 tJK2 3©ift ^ll^Jfe^flgC 
«*J:9-t>Ji<'riv\ 
30 [0116] «±o^*, JB2HJfi»«K:'J:ixfir, l s 

"Cs m«^©^^|g^C 2T?fi, ^±t)^3 0 2fcH* 
«®9'a<Di^5r6aB-t-5i i:T-, j^ffilf-Sr^ftS i t 

[oii7] (* 3 nmmm ^m^m 3 mmmm\z 

*5rt5mswfc*36«©«iafcovv-c» El Si»'feH2 2 
*r#JSUTttWi-'*.'Hl'5tt, x-^S, V 
40 *««4jtasjgjSfc$ixfcTF-TTV'-f*«Oft|«jlE-t-5* 
^:oiS^I|o^BET-fe(9, @i6ft E150A- 
A' WrffiETfct), E17J4, E150B-B' »rffiE 
T-fct), El8fi, E15WC-C II0ti)5 o E 

1 9&uqH2 0fi, *±5»©#«©»fffiJgttSr^-r*f 

BE^fc^o sfc, E2i«: % Tnm&&m^itm&<o 
m&&*<Dwifa<Dm : f-t:*-tm&tf)mmmxt> *> % e 2 

2 li," V AJSS^fflVVfc^c0jgHl^©E[S]O«l^?r 
^i-E^WfffiET'fc^o ffl, El 6^bil 83fer/fc: 
El 95^12 o^c:t;^^T^i, €-S J ^ > #lfBWSrEffi±"^ 

so H^|g^SS<07c#$i-tT57tft, =S-g-^#a5«-*»vi 
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[oils] mzmmrmx\t.m\^. tftthss^ 

UtT F T 3 0 £ tufcpi^m® 9 a ©Ffl^^t- 

fi, «^^$HT*59, ClCOflllCl^-^e a, t£S 
i3a. tl«3 bStFTFT3,0/!iSa*5i^tt-C^ 

5o sn *> t f t 7 wr mmmztift % ^■mt^nt>tix 

l^fcWS±!9g|5 3 0 31)mVbh. *h74. 
zftfSD&l. <0 U*Xm LTV >3„ 
[0119] &£EI 1 6 ©SffSEHc^H-.J: 5 tBftJt. 
^fl±, SS'iTFT7WIffil0t > ^Jv^ttft 
B«S*t4aW*jW'lSl*<R2 0iS:*it-CV^. TFT 

twmsiohu ->y 

•^H&K^bfcSo TFTTKIfilOKIi, ISSt 20 
S£ 9 a flSRtt fc*VC*5 9 , *<D±W\Zte. 9 t'V^ 

Tl^5. W*Sffi9 att08*.tf, I. TO. (Indium Tin 0 

xide) Kfcif©aBB*«4*wa».&*s. ^fcBaisi^i 

[0120] Mfam®. 2 0 fct±» *©^iBK«o 

V^a«?©0r3e©I2lS]^S^l£$n7 v c|£[S]M2 2**13: 

SPJ*mi4»^^6>^5. *fcEGlfll2 2B\ 3Ky-Y5 so 

[0121] T F T7 H 1 0 left, #iB3i3M£ 9 
a fcB8rt-S4fc11fc, #®^^fil9 a Sr^-y^^flKl 
W?Z>mm?«< .yfy^lTFT 3 0*SK«t fctuT^ 

5c - 
[0 12 2] ^3^i£^figT-»i#iC, M|S]S«2 0\a± 
016l:^t±5C, »|6]»«2 0 £*M)*tt2 1 h<D 
#I*C*!lPfiWfc; «3fcil2.3*»&«C 
•55£-k9g|5 3 o 3#lS:»7-p>;h/-c^5o rr-effi±9SC3 - 

hVfxt LTt>*tBU S*i*i**20iO«i»feAlt3t« 
5,fy^iTFT3 0Ofi«:fla©fir 

^;Hgi£ 1 a ' J^Hfii* y - 1 b Sims* K 

>-H^c 1 c\z&?<rz>z.b\*t£\.\ KK, MH2 3- 
a»$>&2>5£±9$B3 0 3 YZ\ h?* hJfc©fil±, 



§i©^a^©5*>x-*i&6 afciBofcil»6l5#*» 

ICOl^T fcftftttfcXttlWtt^fcia&K 2 0 bft> 
tc.m%m 2- 3 *? 4 -5ffl± 9 » 3 0. 3 -cast-*-* J: 5 K 

[0 12 3] r.©«t 5 *u pf*m^9 a 

fg@2 1 t^ItSiplifiicflT'fcTFJTKI 
ffil 0 i*f[SlSt52 0 tWWfcfi, &3£cD->.— /v^tcj; 

£*K ifo§Ji5 0i!M$H5, .RAJI5 Ofi, 

®9 a39»e>©mi?-ds^An*H-cv'j5ev^^.-eiEiSiJ^i 6 

&t*2.2KJ:DJ3fj£©BiRittttSri:5. Mi5 0(i. 

|6jK«2.0«r J t*ufe«?fflia-CW!J-d'*'*5*:»©» «*■ 

M*S|M©EBI«rBT3t4t i -t - 5 o ^.9 ^ 7 r -f ^~ 

[0 12 4] TFT7KStl0.i*»OW 
^'f yf^fflTFT 3 0 tOfflldft, T*lfegyKl2 

^^7 % e ) i^'cv^5o rmmmm 1 2 j±, tfttki 

&1 0©^ffi»C^$tu5wi:tCj:!?, TFT7 WI 

tgi oo^i©if^i:j3it5ltit> «5i*«taK5i5 

tu#T*®*^.-r •y5 1 >'^fflT F T 3 0 ©#tt<D^-ft;S:^. 
Jhi-^affi^W-t-So T«6*fei^pl 2(4, NS 

g (/yK-Thv^-h^) , psg (y>-v 

y-jr— , BSG (^D ^-v-y -Jr— h#7 
^) . BPSG (jRnyj) yisV tr- htf9.X) te¥<0 

&®m&#7*xte< gMkvy 3 vis, fft-yp^yi 

[0125] *3|06m«-ett»- 1 a ^ffi^S 

K W V«S« 1. e *» & L-Cffl 1 #a^*m@ 1 f t 
U ZtiKiM'*$*MM3 b<D-9JSr^2#a^»« 
U .^*- hlta«*r.^«lftlW»fll2.**3H63 a 

[0 12 6] g|l.-6l:t)^t, iS*^-f s/^Vi/^TF 
T 3 O tt, L D D«jfiSr*.Lr-C*S 9 *3Si» 3 a , 

*2B^3 a^btDm^fc^.^r^/H 5 ^^.^ 5 ^* 
. fltJBvl' a la' v fk&m 3.at ^*f*«J 

1 a i Srilfe^iTSvy— hite^glSr-&tfl6^#M-2, t 5 - 
?m 6 a , aNTfrJivl; a <0fi«« V b XtWft: 
SS KWy^i c, ¥#foi"l : a©S5IRa:y— ^IS 0 
: dit»:|jM[KWx|{|i,e.Mttt^S, * r 

K l^-Y VlS^E l»e:Kte r : -.^»©.®*ti® 9ra <D 5 
©Mj^.i" 5 — 0*S 3 ^ ^. h /J> — A> 8- Sr^- b T^ic $ tb- 
Tfc^S.. *3S«3.a&^**»3 b^±mtt, *s 
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9alt iOip [Cflfsfc $ tltc% 2 * DQIfitMII 7 ©±E 

[0 12 7] Ell 6/i>fe01 8»d^:-rJ; 5^ TFT7 
WfflRl 0±fc*i^-C, ^X-^i^e a\ 3 
a, #^SiH3 b,K.t*&TFT3 0«§H5I«IC 
fit, j*2 0 l*SgSltfcnT*3»}, ^^tC«t«5 % TFT7 

[0128] 015 75^0 1 7 (r^-Ti 5 ^fcffi 
»^*iS*«B9 a'©MBIlR:ttaii-«#iS*©*HO 

aJ::J:0 45.lB*©Mp" i H«ollW<0 5*>5 !f — ale: 
» o £;h/r *»•?;, £ot-^|6 a 9 

a d ih«k: *s »t 5 *a »t «j r? it * n-c V ^ 5 . * 

fc, f-^i6a07Cl4> *** 3 b ©#*»!&» fef* 
a©Tfc»'oT&HlUfc»$>«:fU«LT, «g| 
S*7 o mmz ft>x& 9 , #H n'0ti£©«r3tfUffidS|a 

[0 12 9] 01 8^-r.t 01 5 T? 

©#h p«#fc»i; 3 a 3 b <r>*mn 

[0130] ^3 XNHMrcWftK:, 015 ic^-f J: 5 

SBfiKtt£>*b-c*s£>1\ 01 7^i"«t 5^*TlSimffi2 
1 tt?at^$ilT^5„ £*UC»U 015tC^i" 

j; 5 ±Tfc«w*t-*w**« 9 a owK^^-r 

5Ml^S^2 0ld*5tt5*M6]m®2 10Tifipif4s 01 

«®2 1 tt» M*«^9 a{MJ£fia>oT3§tbLT7F2/&£ 
ixt^So ft; SLt«?SB3 0 3 «fc 9 cdM RgiigE 
©tftlE© p 3 a iCteofcgB^aiJtStvCfc 

9, J.o«36Bl2 3*»fe*5«±*)SlJ3 0 lKJ:9a«E 

[0 131] 01 6S.O501 8»i^1-«t5^3lli£^ 
*-Ctt» 3 a fc»o fc«*fc«± 9 SB 3 0 3 

&.Vs Z<0&±VU3 0 3±fcE«S*ufc*flRlWB2 1 

A^Wt-fi, 0 1 8 fc^-T X o »r s «±5»3-03±K: 
EB$<a7i2tl6]tt4g2 1 tWmWM9 a twgggid 1 Sr 

m± <o sb 3 o 3 <D&m mz) ©#«i*»i«>5- 0 z.3n\c 

M L0 1 7 Jc^-f £ 5 t*— 6 a fc#iart-5«fc 
tcfi^±!9SB3 0 3ds^$tuTi3b-r. 11119 a 

®^iat*M6]^i2 1 t<om<Dmm& 2^ mmmm 



(16) 

30 

m@2 1 i<DKoEgSlDi:d^5|?|DCi:^5. 
[0 13 2] i6l:/TLfci^©MS«C 

1 tc^x, H^m^9 a i:2tin]®&2 l troHQK&it 
■58£®#«r3£»5:: tmso-efeS. tbt, 01 

S9 a raroffi^Wl f±— ^-CfcSfctf), IBBRWl 

0 6 l::*Lfc«t#©3S±«Sc l fcJavv-CJBFftt 

o»±**C 1 fc*5l*5#m#fcJ:3«*©ErRJ*A* 

[0133] NO, 017 {C^i-J; 5 fc> T—PB 6 a Id 
*fl6l-t-5«B«tctt«±t)SB3 0 3iWf&£tiXtsb-rM 
famM2 l\-t¥-MXfoZ<DX\ £©»#K:*ilvC*±9. 
gB3 0 3©#&K:J:3»StfcjBHUfctt*©ffil*J : T : &© 

9 a tMfa^m2 1 t^KWffigtd 2&M<%:5ZtlZ 
0 6 Ic^LfcJ; 5 fcflR3S-t-£1B*Mt&9 a N£ttm* 

m frffilbX X$ 5 <D X*$> 5V 
[0 13 4] «±<o^*. JK3lUteg|BfcJ:ixtf» 1H 

t, «tmif©IS^«C 1 -Ctt. ^±!9SB3 0 3T-^fS] 
30 4U*^««tl4, Mf&im«i2 1 Sr^stc-f-^- i-e, 

<Dmt>'h£<xmtt mu s±!?SB3 o 3\z.*svzm 

ffii!9SB3 0 3©MJ:*» fc«TJtt:ft©«S:»o3|*Jli2 
3^-«:«J^XttgiJ^f>^-f-5©^a^L.^) . f£ 
oT, ftStt**©WK*a«rfi£$f fc«-W*©Hn* 

[0135] mwc*m&w&<nwK\z&tit$. m&m 
hzmmvmm man. mj<o^.m\zxfi^z n 

mil) *5^-^fc5 o ftk^ ftigf5ii^g9a 
M©W«IW1 (018#fiB.) Sr, i©«BJ»K:*rj5B* 
S@9 a t^lfiim®2 1 &©M©£lttd 1 «t«3M< (IP 
so ^ WKdlt) UL*pi> «i#ia5SfS 
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31 32 

. ^fcH*©5MlP*ffc*ia3fc»te» f*EtMi5 0 EST*-*. 

(ommD mi 7&xfmi &&m ^m^n< bfc© ions] «#*iancsn*¥»-e«iofc»f 

ttftJlff«»<0*8-'fbaSE»fcfc 0 , BtfttttfiS ffi»«aSH*#Te*>a*±?>«3 0.3fe» Ell 9 (a) 

TU SAT'o-fe^jJSfflJKK:**)* M^Fottf^FA X%K2 3d>&^jft.bTt>J:t^U 01 

f«55s4iUTt*5. a»K!KMltfy^ftWR©WMn# 9 (b) 'fir^-J: ^±«5§B3 o 3 .to^TF**© 

te£037t&J^ «fcJi 5 0**< 1*5 i jdE3W2 3±feu^ b^»#lWi»fe«ta«±0»»J* 

ffiW^«B*«*9 a'MOMBIlWlSrSfc«>fc©-Ctt, fflBS3 1 3i>&MLXt±^U Ei 1 9 (c) fcSi" 

.fcSMBV (Wt>«*OBlRl'Fft) ^Kfi-fcU-Cl/* 10 ±<9U]&i&mm3 1 3S:^b-C-t©±«rJas^2 3"C 

5o iOJ:5ft«iiiiS11K*i«t«'»K«r»3Rt^ ^ «=F«ftfc«5 <fc 5 KLTW^U 019 (d) fir** 

T©^l5 0(DiSdl &.(Witfl. 5#mgl 3Lh 9 SS^fflJISS 3 1 3 «rj&£ UT-t© -tlC 

Ki*-e) »5i*t, Bli^ 9, a jfcLttv^J: 5fcL"Ct>J:i* (fiU rotfrfrfcfi, TF 

•t©*tO«*K*iV^TH:«illiJi5 0©IIDS:»*V^ T7 KSWC, . r ©aJ5>Sr*5«3fcB!Sr^-f 

lc±«JlSPS|-r5Bi* 1 SS«l9 aWOKBSWl SrSfeftbix [0 13 9] JEfc. ffi±?)gfS3 0 3 fir:fcfit5fi#:#|6Hc 

<5fc*, iMBtfy^*:H*.o"jKWlP*fllRtf*S%H«© SEft¥ffiT*^^»r»tK£, 0 2 0 (a) Jc^-f-J; 

«»*Wb*H*±^#7*fc:*&^;fe5. 5fc*S*i.LTfcJ:v*U H2 0' (b)_ 
[o l 3 6] JB3SHfc**T»tt»K» 01 8-fc*5^-c# *» Rjfl£2: LTt><tv , >L, m 2 o ( c) Km1r& 5 izisMb 

£L<fi3\ 0. 5D < WlfcSH#4rWS-t-5J:5 UTWV»U H2 0 (d) K*ti5K»^iL.t 

firW*mffi9 aSr¥ffiEBU Xfc, dl + 3 00nm t> ±V>. El 2 0 Lfcmfc©»S« iffit, EI 1 9 

(^-.y^-^) ^ t> 45BB«*«fi-*-5J:5K:«- . (a). .iBl*lc#iai**2 0±K:»JtfcaE3tll!l2 3i»5> 

- ±?>g|S30 3 fiP*>x B*tt9,8.W**!). ®±9gI5 3 0,3?r^-r5.«t5t-b/i^, r*T,fcfi±Ell 

ia-tJ»t/jJV^,t5»-Ul.offi±?)|E|53 0 3Sra^S3 0 0 x 9 (a)~019 (d) »C*LfcV^i'*VQ8tW*i&"C*> 

fit, n»wi.^»wisiiw2Srft*'<</hs<i-5oa«*» 30 [0 1.40] rr-c-Ei2 1 (b) ^-r«t5.i-, J£3§£ 

tf^k:^ c^iwi S:/h$.<-t-5r fctt-esfcv*. - save*??)* ^5*3 0 3 ©WBKlttx— 

r-C% Wl^d 1 i'fcaS-CWBSiWl Sr/hS <Bt£-f-*V ftt^S.. L*>t>, ^3TNffifiro*hiR]£tR2 0±lc*5 

[0 1 3 7] ft, &K±mmVtc.m±<0U3 0 3fi±, [0-14 l] IP%>; 02 l (a) lC75-rJ:5K> TNS 

§2 3 Sr5pjffl VC»jftLTV*«# % fl^nt^tl^ S©«i^5 0 a fit,- «JE*Hl»«IBn?tt#»t*^ 

|6I**2 0i#l*lWfi2 1 iOlWfc^PlMJM'l'S?* b*r. . 5 0 a ^S^W^S.^Sl-ti^tT^flg^T F T7 U 

•if<D±#3»jaffi©JR«rJS9f«JtiiJn»J«r5-i»=J:9' -f «Rl'0a»6#lM«2 0JC|fijltT^,^C^5 J:. 
^LTbJ:i\ ^££±9 SB 3 0 Z<DZ<D^m^m «o- 5^El6]f-$i:*fcmffiPPiP-K^ttx ^EPT-2c*^L 

:fcfcfflofc»riE#tt£ Utlt ¥ fci5C#M^5 Ora #£«ffiA>&S*fc£*>-h#: 
•fq^^ ^;|«R^ X H±#5fidSJpSi:$ix^^R^XIi^.T 3 «t 5 KElSli-5i Z<Dtclb, 02^lF/(.b.) fd^-f-J: 5 

*tCiii-2^ftll J ^3^*^OB&^; B&H^J^ifeif Lii>bTNM©^^vf ;VFft 0 ©«#*fifcy— 
&n<DMftt> t %Z-t 3 *iZ>. «oT3S»tt»ctt; Kft©tt :. - o«**rtfca«ft*?*6*;TV*iW*v: ffi±9H5:3 0 3 i: 

KJd^C-CSMfcJ; t)^D5JSf B <DE[6l^S^/h$ < T s TF-TT.WfflfrUastOWfc^Xtt, M©If d' 

Id. fiLt9gB3 0 3 *J»0Ct*Z.k£.J:.9>s uaSStiSi- : *5-^bTV^^^5£^S»^?SSE|fi]^ffi^#^^- 

^AE^A* 5 ^i-5fc«), ffi± 9 §B 3 0 3 J; 9 5. OTIftfcfiHUfciRfiE^ASrffiafrt-S* 1 . 
T«lS©a»g|2 3Sr'aE±?»»3.0 3t»^*«t2 0 t so ±9gJ53 0 3 «t : ISStftHtCjgH .UfcSiE; 
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33 

fa7f&.*mt>nx-z>^htix'%z>* mz.. 021 (c) 

U3 0 3 b T F TT U-f 2£t5 1 0 i: coP^C&^Tte, ft& 
(DWL&ftl-S 0 a i:tt^>Pt*-lSl^37:*>±^5^^5 

0 b^±t)gB3 0 3<Dtti&\Z%±l,. rfrU-J^BEft 

co X o &^fi#faffl£ 2 o h z> v MiT f t t w S 

[0 14 2] j£Wi02 2 (b) IZTfrTX?^ 13^ 
lfe^«8X*tt, 7i£iB.g5 0' VAl^^i9> X- 
^;&S|5£A^tt»7fe*tT^#^±9g|53 0 3' " 
S J: 5tcL-Ct> 

[0 14 3] BP*>, 0 2 2 (a) {C^-TJ;5i-s VA*l£ 
At*. mjEMPP*P^«8T-|i=S-^^5 0a' 

TBBWfcjiTaiioaja o 3* <Dmm^—s<&&&-t 

£:&_h*)gB3 0 3' coflffiK-r— ^amt/^iftttt bft 20 
/h£<T#S<; fot, Si!3gB3 0 3* 

®9 acogE^tcoM#-C, 02 2 (a) Kfc'fT-Si&f&cO 
02 2 (b) ©±5fc#feft5." 

[0144] u ±mm ufcjg 1 sus^n^as 3 mmm 

f&X'l*. TFTTWg&l 0±lCif2 0 1 fcigoT, 

mams a<D±XK&.m-tzmmmmm7*>i 2© 

±E5©SMSr CMP (Chemical Mechanical Poiishin 

[0 14 5] rcO^pffl^toScO^^J f-!?i6 a^[S] 
■^jfe*i»3a*[6]^$B>&6«)^ffi±t)gpSr^UTtJ: 

m^mmtn^x^y^^-r^ t ict' 

1 O^Ml6j««2 0©M^S«»^±t)g|5^^LT 

[oi4 6] m3Mtej&mo9m7u±x) sx 

«*«fi)6i-<5»rRl»S(lllO»Jt^ , o%X»co^X, 0 2 
3«r#JSLTlMB , *-«. «»■ 0 2 3fi#XSl-fc^^*t 
5:; • @l8ti«t@l5©C-C ®r 

ffilC^$-&T^-riS0T-*>5„ so 



34 

[0 14 7] 5fc-f0 2 3CI@ (a) \Z7jk-TXo^. % 
[0148] &K0 2 3 ©IS ( b ) IOtt-T J: 5 l-s * 

mm. &mm^<nm%m2 3 • & 3 0 0 nmgscoigg 

[0 14 9] ^fC0 2 3©Ig (c) IC^-f «fc?te, 7 

-^V^^it), TFT7l/-<SS±t«S^4t 
*«©Jl3t«2 3 &&±QUMf8.m(Dmb L 
TJF^-T 5 r t fc:«fc t) , «± 9 U 3 0 3 
[0150] &JC0 2 3 CO IS ( d ) IZ^irX 5 i-> ffi 
±9gP3 0 3±K, I TO (IndiumTin Oxide) J&fc if 
©aW*mtt*«t*»&*|-'lRl«i*r«?riEb, JEfc, ^<o± 
tK y -f 5 K#lg|/Jiif , co#fi|f|tJg|*»bgBlRllBS2 2 Sr» 

[0 15 1] ft. IS (b) (c) Kft;lT N 

BUWfttffK: J: 9 > ^7t^*- b^5^±t»gB303 SrJ&£ 

[0 15 2] W±coj;5»c^3|ll£^«8coM5g*)*»-J; 
*V« , ffi.m,R<D&±-f Sffl«T*(±S± !9g|5303{Cj:t3 
*«^fcJ:««iBElRl^ASr««i-5«Si3fi«*Jt«W 

[0153] - ±aL>tJB3lBtt»an:*jJt5*H^ 

Xt2 0±(C^$tv5^±«?gB3 0 3 tjgTfeJ^iCDSf 
BWT'!? h<Dft'ffc0!H£Ol'>-C N 0 2 4SO ! 0 2 5Sr# 
RHUtttWt-*. ■rtufeOAfrWHt**;- TF TT 
WS«1 0(BJT? x x-^jfe6 '•fc»^Y*rtUC#0«* 

*f|S]*tR2 Oft|oa53fcJBIfc3:-9 **i»3 a (wffi5X*|6] 

[0154] 0 24(a) {^-f-J; 5ld> @±<?gP3 0 
3 a&t«i3tfflt2 3 a fi*^, «ic©W*®g9 a \Zt$ 
o T X \£X h T^RKfrtf * =t 5 \tM& ZtlXh 
£\>\ 02 4 (b) Klijrf-J: 5 fc, ffi'±t)|RJ-3 0 3 a 

lc#t5* J: 5 ^ ^5 t mzmXM 2 3b l±, 

mM9-amz&m^^inxhx\,\ 0-2:5 ( a ) »c 
*-r<t ffi± 9 M3 6 3 b pj'^m^9 a ©^a 
mzMf&£h.z kmzmxmv 3 a j±, vftomii 

9 a\zm<>xx%ft\zx h?j-7mz.WxfiWMZ1rixi> 

02 5 (b) IC^-rJ:5»C v «±9JB3 

0 3 bRxfmtftm2 3bitmc^mmnM9a 

iCjf^$tVTt>J:V\ 0 2 4St/0 2 5ir^Lfc^co 
t^a-lwt; @±I9§|53 0 3-aXli3 0 3 b^<tt), 

5c mt$\Z.$£± 9 Hi 3 0 3 a Xf4 3 0 3 b ©#4t' i 5 
^f B S2|6]^&5r, ii>fcSl2 3 aXtt2 3 bjCtfJ^-rci 

[0 15 5] ^co«t5JC ««*39S**-ra«*fc*JV^ 
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[0156] 4 mmmrn) m <d% a %wmx- 
*«K«ss^»*s*tfcT f T7 w a&K.©tBW*rt-ati 

&©®fftl¥©¥ffil2|-?fc?>, 0 2:711 126CA- 
A' ffi&mHh*). 02 8fi, 02 6roB-B:' $rffil2J 

132 9fi 026©C-C $rffil2|-Cfc-5 0 
fSk 1212 7d>fcH2 9}r*3V>Ttt. #Jf -^#g|5$-£l2lffi- 

ttfdifiSRSrS^fe L*Tfe5o 1112 6*^1212 9. 

(c9U^JK4lt]K^tt^v^-CBai 5j&»fclBl 8}^L. 

[0157] El 1 4 d^6>I21 1 6 tc^-f J: b W.4%M 

fc»oTJI*J«$;tVCVylfc©K:»U M(S]*«2 0 ±1:1*5 
lt^-T-^^6 a KJBofcW* ffll4f, *i^T-H^ 
ixfcfl^) KSJip A3 0 4as^j5)c£;h,TV , >5. z\<DWi- 

S53 0 4H «3tK*»fo»ia*^Xt>J:v^U SW4*t 

j|sngi^e>^$HTt 1212 7MB2 9^-r.t 

3h?f±, *rft£«2 0tt¥ffllv7&££;h,-Ci^.5. 
*f.l^*tg2 0±tC43lt5s j&KiRlS a&tf&ftttS b© 

Si*£© b t h^B3 a.tcJBofcffl^^ajt* 

*vc^3„ ft, ^©J;5^3tK2.3SrMl^S«2 0_h 

-t LTs El 4^r«t5^Sg4H«6^IS-Ctt y 1 SK 
teJBIb*S;K:J:9«Hi**b«. JMIB^«fc*5tt** 

[0 1 5 8] Bpt»JR4SaS»«-Ctt» 014 (a) 

w*7 u-i*©B&«^£3^-rs»iP«5 i H£fi, 
*vt\ i?uttjc[si-@tt^®*m^9 a^»$n5c -t 

©^014 (b) \C7jk-f£b\Z^ n+l#@©7^— >>V 

K^f±i :7^-A©®&{f^£*;^-3ic^;U 

121 1 4 ( b ) * Lfc«ffi*S. 1 7 4 ~-A> -KXtt 1 7 u 



55 

[0 1 5 9] Ell 4 (a) S.tJ'E 1 4 (b) d»S>#;5»5 

1 5 fc, 1 SR«EW»#S;-CH\ 8SH#©.38£SH£C 2 
f±a.l*s fflifo (X^ritj) tftH«t5ii*«ffi9al« 

[0 16 0] .-tr-el2 2 7M0 2 8td^-t-J; 5»-^4 

10 mMmmxn. st±.'v sc 3 0 4 u r ©®± 9 as 

3 o'4±fce«3;Kfc#[SJ«tt2 1 &&ffi£-£-C«*ff 

SE±9»3 0 4±}Ciee$tvfcMr^m@2 ltf 
9- a t ©E01 d -2 SrflLbO A 3 Q 4 (X 
©^fc«m*?>. rtu}cMbia2 9^i-J:5J-. 
jfejg^ 3 a RXfi&SM 3 b ^»|fti-5flBf.t?tt»lfil*S 

2 0 it^-iS.t£<DX\ ttfaW&2 1 t®*m^9 a t<OW 

[0161] t^oT, 121 1 4 

C 2 <C*3.^Tv ll«S9.a t*t(Pim@2 1 t ©Mfcft 

fe, 121 1.4.»-^ Ufc«im^©58^«.C 2 fd*S V-C»Bff 
ig* i UTtif iuiijtr «t 9 kEWfc^S ^ t \z X <0 , tttt 

[ 0 1 6 2 : ] i^, 121 2 9 tCp-fJ: 5 t> j^MEMl 3 a 
^4i^3 bO^«MBilC*H^i-5fS9fT?r±, #lRl£tg2 1 
ttspfi*©^ t©aS55r|C*5V>Tffi±!)$S.3 0]4©#ffi 

5 c 1 4 < , ¥wsiemzz9 m&<pmfavti&%m#>x 
. 5©-efc-5o t *fcflfe4 50S»iB-ei*;- w©.t 

• 5 3: a:X^JtiS3vb ©*lil*BJ»J:#lRl-rS«fljf- 

f |5o ©A55-cii v - a*fcife <§aa.i«ii?FA*s»if* c*w 

r[p i 6.3.]-Sti©tt*» #4|a6^«tcj:ixtf, 1 S 

t, *«ffO*4 WC 2 T^»i, 9 AS 3^ 0 4 fcB^ 
so w «@ 9 a r i -C, tRttJfS:^ 3 ^ ^ f-' 
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37 

[0 16 4] 3EIC±i6LfcS5 3iat»MlRi;«4lllt» 
IBlcis^x, ±S6O*0<»|R|S«2 0<WKiaE±*!)»3 0 
3-^3 0 4 Sr^i-^<OlCj!)0x.T, TFT7KIS1 

5^*££*SV N X ! &iIilim@'9 a t*fl^lt®2 1 iOPfl© 

[0165] (ts s mmum) en © as 5 mmmm t 

*5ttS«*3t*SSllO«j«fcoVNT, 03O£#lf.LX 20 
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